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S CW>N TYPE COLOR UQUID CRYSTAL OPTICAL DEVICE 

Sons^uton" ™i s d Plav H is compaot a " d 

rT u • 18 device has a "fiEht source system 1 

d.chro,c mrrrors 21 and 22 which form a specific angle 6 
reflects type liquid crystal optical elements 3?-33 whth 
have reflectmg surfaces having condenser lenses attached 
onto the front surfaces, and a projection optical sys em 4 
axis IT; 1 ° f h a diChr ° iC mirr ° r -rface'and an^ptLt 

refl ec tinfsul 0n Z a " nd the ° Ptical axis <* a 

ande 2 v Th w ^ ° PtiCa ' aX ' S ° f incidenc * »»s an 

seolratld h T^* *** 6mitted by a «** ^uroe 1 1 is 

paral e a , t6 bv L ! "*° ^ ^ Which are ma ^ 
parallel by the condenser lenses, modulated by the 

reflects type l.quid crystal optical elements, and reflected 

proiected f ' '° ,ightS ™ -"'tiple'xed and 

projected from a projection lens 42. 
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it^m^mu^ =^<om%^$kt, ^<Dm&j£¥m 
¥®±r'^-r^s/3^4 o° -7 0° (Dmm^mwz 

SfcEfi^JU 20 

» i ©ft»«'&ja#af±*«itii^-r s Aitft« « i a* 2 

0° -3 5° <©«ffltCKttb*U »2<Ofe»«'& 
fijcfSli3t«ll:*ft5A^So 2^2 0° -35° <D 

3t(c^L/cW 0 a 0 ^^^^J:oT^Pii:L^f>n, # 30 
Lf:5«IC J: o t Alt^^ 7 ^ l ° ~ 

Alhtii: t ft b ft 6 w £ ffiS <t ^ «J43l;fr 7 -We * 

fcbtu A*o, A^Sy^2' -10° (OfSffi^ £ft 
feci 5r1*t»<t 7-fe a 0 ^^® o 40 

[19*13] l&^i*fctt2coStt^*7-?Rft*;^ 

[13**1 5 ] f?!*g 1 - 4 ©I, vf*!,** 1 *£<D&Sttm# 7 



WBB¥7- 5 4 19 
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It, ^-V — ^- h7^7r-'7'^h (CTP) 
B B B Il^1S^f^^^rp1{ciaM^nT/jr6 z 

t6l§M^7-ipU^t 0 

imxm 6 ] IS^JI l - 5 <oi vf i Jlco^M^^ y 
ftg-f 5 J: 9 {cm p ft 9 ^ifiM £ ft, mu j&fficmfttti 

[it^7] n#mi^6<D\,^tifriJ%<D&fftm*y • 
m-Tv-u h l < ntfe»sr« 9 j: o ^mmfo^mm ^ y 

im#m 8 J Mt3R« l - 7 coi vf 1 3S<o»l+Sl* y 

9 ] m^js i ~ s ©v^-rn^ i m<Dmmz> y 

-^ B B B ^^-S(ctdv>r, fe^«l^#©co'>^< fcfe 
i^-f*La»— - : e<^^^i5±r'(o{iMi- c t6A^^^ 

[If *JS l 0 ] f»>itrl l - 9 cov ^-f ! i^^ i l *&<D&ttm$ 

*>y-m£Lft¥mmcte\,^x. mmm(o^m^\ mmn, 

«fl5O*B5lcfSW*D!]i0i* s ^*$ixT3teS r <b Sr^m^ 
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itmm 1 3 ] m#m 1-12 ©v>f^ 1 *<os#ts! 

BB p <o**W*tg;«**^$ix6ffi»c: % ^ 2 cor^ p^ 

0 aw* b^Lfcr t &ftmki-z>&tomfi 

[0 0 0 1] 
[0 0 0 2] 

s M) co fftA &* ffl ^ ff£ 0 B 0 3)t^* ^ t $ ixr v * fc 

^y^m (tn) iKs^ffl^sto^act^-oria 

x\ mM&mMk-t&mi&iz&MLx^&o ua»u a 
[ooo3] $?>iciff^ ^^y^m^mitm-^ b 

&&&mirz>m&<Dmift& t mz—Wcirz> x ? \z^titz 
m&mmm&fc&&&Lxtj:zm®WL&mm&'fc¥m 

z>k. w&\,^ftmmmbthZ><Dx&n&Mfrx^ 

[0 0 0 4] 
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[ooos] titz, z<Dmi®nfLmm&ft^m*&E:tt 
m#*kLxm^it#?-#^m&yt¥£m* w-e 

fe#8l*rW (B) -It (G) •* (R) (OEfeCfe^S 

&m^tc#y-&tomwi&ft^mwLt*. Kmmm&ytm 

[0006] $ btc, 8««^<0«ffi*$ft#j$;hJhi3 

TFT^-COS£i/j|^ 

5 0 &mmmcffimm^kmm®mkzmf&i.tzm&. 
B&mictz zk^xv wmm&mmcft ? mmmnm 

20 [0 0 0 7] iSiim»p B B ^^^^S^M^ 
^Bg 61-502286 4 tm^'Wi 

• m<DX9-yjsi'?mm£fttzm-Kftmm^m i ?- 
^m^^^mm^^mmm^m^nx^^ 0 

L, Ztll£ft&&%M& B G R OH feiCfe^WI Lfzm& 
[0 0 0 8] if ja»aSfSS***^-«:KltS!* 

7-^ra^ B H B ^7T:^|l(crj LTte, ^co^;^«7)t^ 
mi¥4- 1 4 2 5 2 8f^O»5i, *^*4WW 
?4-2 3 2 9 1 7-§-^#(D^lU^fS^^ixrv^o 

[0 0-0 9] 6^B#*^tltS^t45° 

mmm£mi8kmi 9\cfjk-r Q iisMii^M 

VX130 jo.fctfftjK&lOl <b ¥fT3tftffltfb 1^^X130 
[0 0 10] ^/c.t^^, jfiiUf^Bl^^^^fflv^c^ 

7 -«»^fKs^^® ic jot -x-mtyzmm atix\,* 

Z>¥-Wmy-< 2 *4 ^y-kitmLX, 

so y t xy x^j±^wfiE^^ft-e& o 
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I 0 0 1 1 ] £ ibiC, ^11*****^131, 132, 133 

[0 0 12] £*b(C, W*fbffli£bL->Xl30 (iBGR 

SIM'S ry?7]) XJ»<D{X£>V\c^ 

42*4 7 — 5° LfcH! 2 0 £ 

[0013] (21 2 0 fi^ffidk @ 2 l teftiffiH-e&So 

[0 0 14] «3fe<oaa^«S***^S:ffl^fc 

ZiO^^P^ 5 7-#— JKWlCfUffl 

o T B G R©=i&<OfettSS:»«E"t?t 6 g 
fc. L*»U ^M^^ 0 H B *^T^fflV^^^7-^^ 
Hi 8-12 UC^tiS J;? 

Wttf> ^7^7-Y K7 y/, ^--iryv^v 
X, ^Byy7^^ffl^fci^ BGRcOHfecofI 

[ooi5] ytmmtmt Lxm^mmm^i^i^ 

9 lctt»-tt#Srfflv^R»S!*^*^^, WitfS P I 

E VOL. 1 2 5 5, TL a r g e -S c r e e n 
Projection Display (1990), 
page69-78j (7 — 5^ • * # V — V ■ X* v 5 ^ 
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[0016] rcr% nyh^ hJt^Kt^ntfkft^ 
(Dtzftt^ ^mmyt^mm-r^^^])-^^ • * h^x 

, HJBE# RlAnttH £H U"<A<* £ -5 £> f c ^ 

10 [0017] i22-i24(C, ±IEX»"CKW*tbT 
LTW y-u-v - 7> hyX35SfflV^e>ttfc»'&S:. i2 

■fe^at^ffly-f * o-r 7* 5 7— <Dx^%^mi% 

tlstcm&XfoZo' irt\ MLS, ft^Jlftl^X 
LC, ^-Y ^ p-r 7^ 5 7— 2 1 , 22, 1/yXLl, 
L2 N L3, *5J:^ Ml^/f^El, E2, E3 
20 fcSJtH^XL 4^^^^tLT^-5 0 

[0 0 18] m^com^, «£E#NW*nWfi**9Ptt(*:tt 

mz-z-r, o^ihi^* (#{Hi^) ^tvay-i/y 

• * h y/feSHi^a y — i">Wfc£iXMWr£ti. 
7>V y-V(c*^^^ti^l\ U:^ot, IttoH 

W^>-x^s*K«^i^»^«*oftK-e*35s»:ift 
30 fel^, IhIW*^^^ y — >^_blca*J:<ifc*-t-S/b«>tc 
[0 0 19] Lfcj&So-C, tt^ttfrSrfflV^fcRjtS!^ 

fc«>, ii*W3t^-Ctta*tU'VX^5*-c-^»ifti- 
^**3J:0 ! ai+U'^Xcop^T^t«bn^*^^< , 

y -^KiM-r it 9 <t ^ofcPpTO^^ 

40 &tD#*tu>x&&3ib\^ mm.±t*<DJzm<k&&mt 

[0020] ^tift-cte, @ 2 2 2 4 <o=m<oyt¥& 
\cr>\,^x*<n&ffibmffifcmmisthx^&&. \i*-rtib 

-co J: 9 /^SSrrt^l ir^fc <^co J; 0 tmWfift 

&^^m&-3rtbtix\,^j:i\ z\<Dtz#^ mmwc&m 
m^B^m^^R^mm^^m^tLxm^tz^mm 
* 7 -m^B^mm^^ /j^^ojiit^ 7 -co 

[0021] ^fc. — r- • *c^*y- (j. 

50 E. Gun the r) bl-J:^^, l~H i g h Vi 
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sibility Color Projection 

Display (final technical 
report) , H AC reference num 
ber F 2 3 1 7 (1 9 8 6) J • fcT fcT U T 

m^BV-u =>&mmm*k LDSMM^i 

(H 3 1 #BB) o 

[0 0 2 2] ^o-f 35— 

A*tfc**4 5° WT©fc», 4 5° AStW^p>fy 

il 8-12 1^7n^ttfc4 5° Af«*£Sft# 

^fife^^it^T^ u yx<bt^ t <z>jteK«asft 

<ft5 0 . 

[0 0 2 3] HKN^ 5S*Hff*5j:tf»3te**wSv^^ 

JE |pltt0>SL*Lfc * £ o T ^b^tf^ - £A&hf-<5ft 
[0 0 2 4] Mi^i^^KMt^lt^iXT 3 

Wtt«<OI*^jEaSit$ttTSItU^XfcA«tL3teV^ 

SL««<ol*^«J4 u ^X^Ait-t-S**^* U -tofc 

[0 0 2 5] *<Dfe|^ S^OP^^^^ST^it^xb 
t blz^obyx bit&£1b£ltZ>Zkkts:Z> 0 Zti 

tfcSL^.^B#fcmL^^xy XAipjjST'^tt^tt^y 
[0 0 2 6] %<Dtm>^ mmMteitm&m^tim&xb 

"C, ^tt±^<Ofift^ffi^^li^:-r6o Red 

ffl^a^^jcA^t-r^^tty-r^ ^ ? 
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[0 0 2 7] £ibl£, 13 l{C^^tl6^^P^7^ 
S ^-tSKittLT. 8»*^*^0>A**3fe<0A*ra 
<b, ^ 0 B a^^T*(7)S#t3t^A^i:Ji^^6fc^, 

10 [0 0 2 8] 4£§B¥4- 1 1 3 3 4 4 ^fgtC 

tt," ft*** LTft«R£»nSli:«!3 tUftffluvX^ 
tU »R*Sr*ft«£ U-tOJB 1 »,jfefi:a[C3)taR«rffi 

mem qasMri-a * 2 co^ 9 stsje Lfc«*tft^«: 

20 ^T<Df£$t^fc6 0 

[0 0 2 9] M¥4 - 1 4 2 5 2 8#^«JoJ: 

t»i¥4- 3 0 5 6 3 7#4*#ti^ W»0«i*tS!*^ 

So 

[0 0 3 0] 

30 [0 0 3 1 ] ^-f > 

(1t^^-¥ffi) -C»5^6 0° <Dfi&XA {ffl'*) 

^mm^ti^(D^mm<Dm^B^m^t. 6 o°- m% 

l*T*Ii, *R«12, Ofl^^*^S#t(* 

15b) . fe^«t^3te^^ (^^0^5/^^7-21,2 

2 ) , (^#t^ H H 0 7 , i:^T-31A, 32A.33A 

Ji. *4x-enjK&«»^*^l*Ji (LCPC) Srm^W 

31C32C, 33C ^^rtt^tbP^yl-rs) *^«:I5W"C1^<5 0 
^fc, K#t^^OHtjmT'^3t^^-W^:UTlll3 2 

{cir:-r o t'C?**li5*5j:u c **fcAX^U 5> 

50 K$ixfcfe3trt:3fe*aiAXIc»oTiitT-r6p ^Cfc, ^ti 
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[0 0 3 2] *mwx\%. mmt, &ftm&f&yt^ 

ft, mffi^BiAai* £ ^^ob#coi >-f ^op* mint 

^-ft*L«>e>*L, s«ttsL*- ^xm^-r^m^mit 
mm&{m-t>mm&ti, &&m&ti.%&7fki£^ row 

7 0° ofMtciEM^ »»*^r±«rtE*¥ffi«c*J- 

•r z> mmmm±x , mm** h f c m s ^ 

7^2 0° -3 5° <DimiZ.&tthtl* 12(0^ 
Bl^fiJt¥©:«3fett^*|-rSA^Sa 2^2 0° -3 5 

U«Mv^r -20° d:^^J;9i^tt^tb, # 
[0 0 3 3] :CT'aUfl2^»7t^-ft5 

■to 

[0 0 3 4] fl«1^7-i K*ft*3HKl£ 
fcl^T, A£f#Jga 1 iAWSa 2^^(i^L<-tt 
L#>e>*L, ri*o, A&f£j^Y#2° -10° 
ix/c^<b^4#m^i-6^2W^^^^ H H a ^^M 

EMfcl^T, AltMal^3 0 o (13 = 60° ) {C^ 
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[0 0 3 5] *i*fctt*2<6»ltS!*9-iR£ 

[0 0 3 6] JR 1 3 CO^-f tl^— Otf)&&ffl 

10 [0 0 3 7] il-l4©l>fto-oMi^/ 
— h7^77-'/l/"f> (CT 

p) AmmmtLxm^bti. tmsMmmm^cTP 
t m&m {joMst&ttm t com \ cmm. istixttz^t 

^zx% c t p t \*mmwz&#<om*mm*mzm*> 

20 [0 0 3 8] ±fB^« 1 MB 5 ^T*U&»— O0> 

wk<D&itnmm ^ mMsmyz. m p ^ 

30 [0 0 3 9] tt, HMl-|6(0^f^-0(7) 

sits!* 7-ias***«^*5^-c, mmmmmmm 

40 [0 0 4 0] T F TS«© 7-±t> l< ttl^lCffig 

ztitzmm mm) mmt^o~mmmmm^ m-<o 

[oo4i] £ tt, ±m<om i-i7w ^rn^-ofe 
^mfJ7-mn%^mm^^-x, mmmazmw&m 

h\^m3<Dmt%tfmrtbt%. mmm 3 commit, mm 
50 woi)\ isxxf/titM. mm-fz>mmmM<Dfflm*i3. 
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[0 0 4 2] ^co^it(cj;or, ^@<b^lS^«:S:« 

rfx$z> 0 

[0 0 4 3] ^l-^8(O^TtL^-OCO^tt^ 

mm-fz> 0 mm^ca, yt %y-mnx<D 

[0 0 4 4] ■±|B©*l-'»9©V>-r^-0© 

mm$7-&m^htixtezzkz¥twik-t-z>ni o<d 

[0 0 4 5] ±^Il-Sl OCD^T^-O 

[0 0 4 6] ±|S©»1-*1 l(0l>f^-o 

-R*#^3SB*r«fJw-5 0 

[0 0 4 7] £P>lc, *ISWw-fi»JSrlfti^-r-5^, ^ 
'juj y$ 5 i <0¥&M?<<9 *4 y? * y- 

i (ow-mmyj yv % 7-&<Dmmkfrttft& 

a 17)5 2 0° -3 5° M^I2^?«^ 
35° k£tl. mi<D¥&my4 y? Xy-Wik 
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40' -7 0° ***J:5fcEB£*u K* 
OT« H 1i3te^-7-«^-fttfe, R#m<&ft^«i<!:Altft0> 

-io° tfcsj; 5 keb sitfl5ic*5*-t6A»» 

tt, A»*©**iR»*©*(HtjcJ:o-C**5TiB 
10 ffi^^fTT'feO, ^o^2C0^^^-r^n^y^ ^7 

y * $ y -0>« # Id J: «9 $ *x=o© fe^t i: * tt, 

tf^txij yt 5 ^-^-rtb^-^^ttiit^^ 

yy- % y-^^xj/^tzvm f i(DW'Wi 
[0 0 4 8] ±fBC0^5 60^SJ77y-r^ S B a ^ 

»tt*c*3 , c t p <h fas @ i fct<D m kma 

[0 0 4 9] ±IE©*6 0tft*tS!^7-j»fi3te^ 

fR*ft^*BI-*5^T, ^P3«o»2jH^jff^iflB^ 

fc^r*i$nfcci k*w&ki-z>mi G^mm*?- 

40 jR****B«rffi«r5o #»Wlco^-ci£* 
[0 0 5 0] *»Wo«*tS!Kft3fc-j6«B"ett, ttffli- 

[0 0 5 1 ] T^SI^m^^^^L/c^BlTt 
50 tea^©Wlc»^i-s»B55lcj;Sffi»*iF-©««i 
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[0 0 5 2] £tbc:, zom^mit^m^m^. mtm 

[0053] -(Dm&mmm^m^ Kt&m> 

fcCXm$-£l.bbZ>~k&X$Z> 0 R B <R G 
<R R <D£ jic&tiZMtyt^m+cD^/u&Mr&i-ZZbfr 

[0 0 5 4] ^tfsIgfb^^f^ltffi^L^ LTti, 5 X 

1 o 9 q cm\^±(Dh(omj^^\ m^mm 
[oo55] hi te^mwcD&Mmm&ft^mw^m* 

2 {^^T^flcO^V 'J u4 y'J % 7-21,22 iCcfcoT 
1,32 {3€0fcU — o©^ ^ta-f ^ 5; 7-£)SiiL 

tc^tt-tzKftimm&m^v yy"Mi$£u*:<Djtm 

XTSitmn. D-f yi7 ^ 7— 21, 22 <7>JRltffitC*f 

loose] mi tm2ic^^x. ytmm vxy^-fw 

tiz> 0 7>-yinitfR^i2(D^i^^ififf^. 
pf& i3mtn^i2cD^ 2 jn^ifi^^gae ^ nrv^ 

6 D ^P^«9 13^]liiU^:7t(imi^¥^^^o^ 
y? ^7-21(Cj:oT, 7^7"! cOpjm^^^^H^B 

[0 0 5 7] £fb{C, ^l^^SJ^^p^ ^ $ ? 
y* v4 yy- * 7— 22{CA£tU B G R CO 9 >"f frfr 
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XXfm2<D^m^^ti^ y$ * 7 -22iaotBG 
R60HfetC^^tbfc3fefi, #^^UVX31B, 32K 33 

3fc^ffT-31A t 32A, 33A C:A£hJ-<So 

[0 0 5 8] «H±, JfeftU-VXSlB. 32R33B £jgig» 
UM<DR^mW.nB^t^^^lk, 32A, 33A #^ <^|&^^t> 
■fr*RJtS!?S****^-^o ^31, 32, 33<h^Il1-6 0 
-ne>OA«3t«, R«i«I***f^P y^31 t 32, 
33ic J: o T-t©tB^Itt3&«3tSBil £ ft, iM@{fcMK£'ft: 

o/c|x#t3fe^f?t) ? U>'X3lB,32B,33B (Ctot^OM 

[0 0 5 9] rdT\ BGR0HfeiuM^ttfc^(±I 
lte£X*m2<D¥-mm¥Jy'*<<<yy'^7-'2\.22 \c£ 
oTfe^^tL^tHI:, ^^^>-X31B, 32a 33B 

Sttftfa, H3te^VX31B.32B,33B <DMj&tiL&jfr&l£.%t 

[0 0 6 0] 11 fc0 2-Ctt,.S«m4 
C0_h{IiJ ^ 6 £fE«t Lfc # , ±TH^ ^®r-e t> J: 

[0 0 6 1] RitstKi^^^io-ctka^ 

[0 0 6 2] ^M^JbM-tSftai^l tt, m$M\2t L 

&m&& \s m \cm^t>^tc t> <d x* t ct v \ 
*«3&imtei«nflc^«-ctt3&<, Ktt^ra B e B 5te^ 

[0 0 6 3] 7^X11^ LTfl ad^7^ 
^>7>f K7>X. ^-try >7>X^^$>St5^ 3§tc;$J 

*m-temytftifi&wiD. tty>-y*m?£<om(Dfmm 

50 [0 0 6 4] ffiP3«S:*3fe«i: Ltffl^fc^ 
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[0 0 6 5] ®3Ji:i|ft:tt^ , yXAi4«rffll^fc»-&<o* 

it^te. #fU#tffi0>Hft 0a1^9 0° -17 5° T'feS 
MifW^yXA, * 0a2^ 1 8 5° -27 

o° r-fcSDflffi^^y XA»t lv\ iiflMKXy 
XA^^ai^I^, m 3 ftNtitfto) 

[0 0 6 6J «ffiRR*tl*15a -Srffll^li^tt, 

ra»II^0bl^i5O° -17 7° -Cfc6cM§£{£ 
*fcttHft 0b2^U 8 3° -210° T*<fe6[IOT§i 

13 4 o ^<D^<*^A*t*©**li^ 4 

[oo67] jSiasijt^^-efesaifrjR^y x^©t 

[0 0 6 8] i^LfciiWtt^yXASfettttflcRRW 
[0 0 6 9] ±^Lfc»WXy X^SfcfcHtfl: 

[oo7o] §iflMfcxyx*&ffl 

1 2a <Di£ $ * 7 >Xtf>3§ftg|SaSffie £ 4tfc|g 1 M^EHI 

<t:PlM^L, *frR£ill2a ^Wl^iftSSrift^+^i: 

■*■ *j*ffi«i2b &«jr«<z>!& 2 m&mcEMmimm-r 

£<fc9iCifig-f 6 0 *HR^12a OJBl*.jfeifi»tC*5^T 
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^ffi«12b f2*f?R^12a Sr|It\ ffiR«12a (O^lM 
[0 0 7 1] -co J: 3ft*&**jbii:K:j;»K tfiRileD^ 

^-7- x p 2/ * ^ £ mtt £ tts a* J: r> ^ o * 9 ifi] 

[0072] #ac, fe»«-&ja*^tcov>TttW-r 

£ 0 A#t£j4 5° 'T*#'(9U'< y9 >7-$fc|j 

^^p-r ^xyx^aseirsixfcigi s^di 9, 

[0 0 7 3] «^Srffll^Tfr*Oiaj»ai*L35^Jffl L 

(Dmytz&Mytt Lxmm-r^mm^mmmim^m 
20 &ft¥m*&ffizz&tomft¥mmz&^xte, z<dx 

-t^oib B G R ^MM^iTCo^^ 19 p^jg^- 

[0074] **^<o&»«I'&*^<z>jb 1 (nw-mmyj 

i <!: (^^tl a U a 2 ^ 2 0° T^b 3 5 ° 

[0 0 7 5] *&W<D X 0 *m$LX\X. #<< ? P 

y-ftv^y?* 7—<Dmfo&m£&<>xAfttfi&mt£ 

Z> 0 Lfc^ot, 3fe^tc*3tt-5^$ft^^^P-f 
[0 0 7 6] Ufc^oT, ¥4 V v4 X 

[oo7 7] ^btc. mi bm2^-$-£.ot£*%m<n 
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4 *) % ¥4 y v-j yy 5.y -©tiii^ 

[0 0 7 8] £fc, frA^ta^y* 21,22 & 

&^&itzztte<m#&m£tix\<*z>tiito* &mmy 

4yv4yy% y—fojs\,>xfflMbte<>tc&m%!lft<Dfe 
# * ^ V - V±«m £ ^ o KJSAS^ £fc 1/ \ 

[0 0 7 9] $l©^^D^3/^^7-21(0^ 10 

tSi^2C0^-r ^ a^f 3/^ 5 ^-220^ y— mt<D 
WM3^4 0° -7 0° ©ttBflJrJfcSJ; 5 
ZZblC^oX. spf? (0 = 0° ) (ClBML/c^^it 

3t?iJffla*©|fi]±^o/ji*ss 0 
[008.0] K»S!«S** J F©Ri*ffi^43rt-5A 

(r. ocd^^p-C -/^ ^ y—ffi^ti^thcofeW- 20 

[0 0 8 1] r*Ui, ~o©¥®a S5 Hrfc:fc£ J: 5\cm 
B LfcJfr&fcUt'*, -<DX o ftWimclrZ z b \z J: 9 # 
%M<d?4 yy 5. y—^(DAM^(D^m^^\^ 
tefekftQ, ¥4y v4 yy % y— (D^tymt&'^ts < 

[0 0 8 2] *|gW«ftltimii^^Tli, [H 1 30 
At^W^tK Aftfa<Dmmz.ft?y4 y v4 yy * 

[0 0 8 3]':©J:^^iMait5fc^ iifc 

j:t/S2©^«sfy>r^D^ ^ 7— 21.22 fs, -^co 
ffirt^g<D*A^^ffiaf-^u^^3teSis^ffia 

ft&mm<ommfim&ztix^z 0 
[oo8 4] *&m<Dm*Mm&fc¥»m<om&. 

y yy * 7-21,22 ^0>ftAltfta>fliif3:, ~0<0 

y-iyv-i yy* y-comm^XoX^^W-^bV^ 

yu^ yt* y-m b<D&m\£&<?x jz&zjjfaicmw 

[0085] Z<D£y 4ffi«##SJK<OK|C^^ti£ 
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[0086] ^wm&ftimxy-m^it^mm^i- 
Gtf&i&i'zmf&b lo^o ^^o^^^7-^) 

[0 0 8 7] RWM^S^Srfflv^fctftltSi^SliB^ 
^J^Tfi, ~m<P^^^i^y-^ y u4 yy *y 
— ffij^iiittffl^bfu f"]— fili<£> V^f 7 w( yi7 5. y — 

tf>S§£\ iirft©^^n^^;7--efeM^ 
[oo8 8] ^^^v^p-t ^ ^y^c^u^ 

W4 yy X 7-iPW^ffl^tv^f; 
tf), S»^p o p«t*l:^B^A#L^S 0 
[0 0 8 9] £fc, co^^P-r ^ y— iS^g 

5° A&f>?V^p-r y? $y-<D£ytj;&ftMmmc& 

[0 0 9 0] *38WW«*fS!^S«^*&, H 1 
^T, W&M?<<9 p^ s/^ ^ ^-2l^J:t> , 22— OAlf 
^cOAlhf^^2 0 o -3 5° ir4 5° icJt^/J^/jrlS-e 

^titf, zifi-^co^V^p^^^ ^ 

ix5 &ftffi&J$.&XC R T i isie«tii±©««*fe«« 

[0 0 9 1] *%^^*3^rtfc«fe3te«:«-r6ilE«i, « 
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ft £ U > X fcfltaH- 5«»©i/yXo M (c£IB 

[0 0 9 2] rC0^2<D^P^«9ii^U>X^ 
XcDKffittfCttft^Jh,, ^£ffiiCfg2<^P^£l£ 10 

[0 0 9 3] JMtft^tt, l^X*** 

[0 0 9 4] SCiiUTKI+LT< 53t(iif6^ 

P ft 9 41 £B8 p ttffi«flST«r2E * * 5 J: 5 fc# * L 30 

[0 0 9 5] t^*W"CfeSiai 8-i2 1*3 £0*13 3 1 

> Xfc J: tfSIf u > X <t u fc tilde £ # o T v > £ 0 

[0096] miK7r^Mz^m<o%^x 

*{NIi^^*^f*lCHffi<Dftft 1^X318, 32a 33B {C 

tt^vx^r^tcfe^i^^^iaffi^ix, nytu^xi 
mic]£^xmL^'hm{t&-*jmttt:z> 0 %w&h 

^bilftu^XfcAJftLfcft^ 

[0 0 9 7] &iC, *|g^-t?C0KW^TRS^^<7>a 
R*tttl^337. 339 li, T 5 ~ £ Jx^m*?? d A^Etf) 50 
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[oo98] {&mmmmit&mmfommt utii, s i 

0 2 . MgF 2 , Na 3 A 1 F 6 m^hV , WMtfr^M 
*ttK**jl|Bli LTfiT i 0 2 , Z r 0 2 , T a 2 O 
5> ZnS, ZnSe, ZnTe, Si, Ge, Y 2 0 

3 > a 1 2 03 mtfm^hti. temfcttmcit^ mm 

£if^-::£{£j;!mi3f 1 0 0%fciS^«R*+*i£:*|* 

[0099] @5©J:9*C, Sffiffi^fi333 ^ifoSilUfc; 
fc*&*332 £ <Z>Ml£Rlf«MBJi339 ri^tf b^T^T 

S«tHlfigJl337 TJSjSlBSfK**^*^^*^ 
S£fi333 ojg^^Sm^336 7^ffM£;ft/rW^MflJlc: 

[0100] R«t3!iftft#¥*^*S«MK333 cols 

[0101] r<z>m5<am/#T-ra\ smt^^333 ^ig 

G e ***^<D^fiR^^r«/j:G a A s 
[0 10 2] l3 5(0«Ba-ej±, K*fttt^ii339 fi 

mmmhfrMxBiitt&ttezfiK &m&#M^tzit>#-Y 
y y n mnm <o * s<—o-mz x^x* x*s^ d^-t < 

[0103] mmfc&mmt In 2 0 3 -SnO 

2 (I TO) , Sn0 2 *«>jSW**t<Oita*'&*3-ti:^ 

[0 10 4] ^fet^COi^V^fe^^^ffl^, 

S*§3\ 570nm-590n mttftflfJKOjK^ 
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itZ>z.kfr%nbtiX\<^Z> 0 

[0105] r<D<t9*5pf|/j:«j|«f**ttroio^-f 

n m~ 5 9 0 n m$iJkt$L 
(DytZtim-f Sfctf)^ 5 9 0 nmJ!aT<Oifc&ft£KJ(X 10 

[0106] [15 ©stt^S^fc^^ofllfiaicfcv^ 

n n {k^a-& * t s-r s * as « # s /f *t ^ l r it 

[0107] Xm«<z>£4tflttiBJl <t LTWI*##JiBI€r 
[0 108] HU#fi. fc&0&Xm£fi£X«££tt 

±.icMf& & tifcmmfc^mm ±k tft zmtii-r a:^ 
faraway ®%<om&. smmnmwmmtis 

.[0109] 3Sc4b\ ffiASfMIK'&^^dCtt^WE^ 
£\ M*tlltLtffl^5)ti) X«£^**l***U^ 

S i 0 2 , T i 0 2 . Zr0 2 , T a 2 O5 , A 

[Olio] K««*>J;0«fti&*^^j*$^fc 
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[0111] <c*,\ ^m^efliT*om£Ea^^©j^ 

[0112] iktc, mmm<o*ti*:ti\£m®m¥AmFfc 
mmm+izmmisfa^L mitrnti^xcommh^tz 
(Dmwm^&m^^fcm&xk, %mmytmzmttte< t 

[0 113] $e>JcJS5tft«ri««)5fci?>, xms&effli 

Ife^JI^Si, Ge. CdTe^SfflV^tlSo 
[0 114] (2l5^J:^|Ij6^S^^e e 0^^^-^t» 

&miwm&mzt oxmrn^mm^^ftm-t^ r ^ 

[0115] m5<Dixfrmm^yt¥m^<Dmj&icte\,^ 
x, mft&mmmwmm&fy-tcMf&istcmmmmm 
333 u $e>jc-t(o±ic»i««c*ja 

[0 116] Tt^m^W^^ LTIi, 7W7r^S 
i , #J£AS i , ¥ISb1S i , B SO (B i 12 S i 
O 20 ) , GaAs, CdS x Se^^l>MJ:l\ * 

[0117] :^ Lfc*»#ii^S!<D^ra*jEW«SrK 



23 

(LCD) *$&m\,^tiz> 0 

[0 118] CRT^LCDtCior^^tlfcllflfefi 
W -:/u~h (FAP) Srfflv\ Q-x^WSx^y*}- 

bicmfczmmtLtLMmkLx, crt^lcd^7 

10 119] 0 5©S*tS!f«**^*^©««fc 

TP%m^fzQmft&m%s<7)mtt, m*.\^ try? 4 

b* • X"?^ 4 ? X Vol. 31, No. 20, 199 
2, page3971-3979:Charge-tr 
ansfer-plate spatial ligh 
t modulatorj + h7^77- 

[0 12 0] CTP^f#«^^^#^CD^I^^ 

<&*<omiztemi-zmm&m-tz 0 c t p^jtMicMii 

M&333 iltffll^^i^S. 

[0121] sBEBiAD^ifei lt, mmvf^mm^ y — 

LT\ ^ffig|R33l flMtS^Hfli::— 3£(?[>Sfat*JBES: 30 
[0122] M'JcOmM^^ LT, CTP©frj|||: 

mT- u^x^ia^^-frTm?^^ ctp as^iE 
* * ^ is \m ic mm l t *> ± v > 0 

[0 12 3] CTP^^LT^ B H B @(b^ji^^{cm/± 
StWJD-TS»^, CTP*^W||as»«CL^ft£E#Rl*a 40 

C T POCTi^b W^^clE^C T P^^l: 

[0124] E#Sf£&ft^£^<^««g;fc331 Ji, ; 
#7*, ^7*^:7*%a89l&«T^fc^ ^©rtffilC 50 
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1 n 2 0 3 - Sn0 2 (I TO) % Sn0 2 *OSWS 

^335 ^rt$4xT*5 9, ii»tt^<^««^$nr^ 
[0125] sits!iRfi*^*^(c*5^r, ^mtis^ 

331 ^^m^®<t^^^^^¥fTT'fo6^, 
[0126] r co J: 9 **«S#ap^jE«S»tcfiH L 

20 ^-T6fii)^^fe^ 0 

[0 12 7] C©J:p*Bttr-^$^s«j(|B/j:i!fli!bo 
(^^v^) ^>y Jjn+tDMm&tf&tf h 

[0128] ftfcWc&<D&\,^mftm&M$:mfa±mc 

30 ^C^11^1^<7)l/jf^ 

<omytm<D'<f t u nm^i^w 

[0 12 9] feSiMi, @9Jd^-rj:5Jw, ^S^S^S 

0 AI435 ^JS^CDS^SS i0 2 , T i 0 2 > ZrO 
2 > Mg F 2 , A 1 2 O3 N C e F 3 ^C9&MMK>zK V 

[oi3o] m<D*tmt lt, mi o^^i-j:^^, ^ 
3 [0131]^ 
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mmmm<o i romm^m^m^m^Mf^-r^\ 
*t-tei To&ffif&mmki-z&mKttffistmk-tzz 

[0 13 2] Bl^B2 0»at9HK*%4^nci»^ 

iWi*^*^-31A, 32A, 33A tOffllCffittSJtfc** 
XSlB.32B.33B fCJ: 0 KHfWMfefcSft, K*t3»fcii« 
31A, 32A, 33A lCAH£ti % RM±^WXfm-<DM 
ftL^X31B.32B,33B Id J: 9**3*1, ttRii(D» 2ft 

/SiESoM p 13 ^ftfe&flrnttaff 2 ffi^iESoim 

[0 13 3] r(7)HiHO^U>X31B 4 32B, 33B fiii^ 

%*<oft*KM(D&&k<Dftmi£&vz&mfcitt&&c 

Llr\, 

[0 13 4] ^H^Wb^^^LB, 32B, 33B 

^w-m^K^mm^B^m^m^^mk Ltcm-t. 
kK^mm^%^m^itmmn\^mmm^ y 

31A, 32A. 33A <7)^ <b ©#iS^S»Rjl:l»*^nfe-r5^ 
[0 13 5] *»WO«»^»d!i*^3SB^*5^T. K 

^531 <tsa«^533 ^m^^iip^mt^t l, mnm 

SJ£533 ojMm^ffM $ tlT v MMfcSitS!** 
«fM537 SriSW^r^cj;^ *#*ratt<0ffi«Ufl& 
-*ftLfcR*tS!K»***^"efe5 0 r<E>#^ (Ell 
<t0 2fC:fctt6*3feU'>X31B 4 32B t 33B Ji&g/jri^ - 

[0 13 6] K#tl!*tt«|^/itt, #ffi*fctt«R(*ffi 
LT*ft£;*T,£ e 
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[oi3 7] - -t% i$&mmm&&zm&-fzmm 
mmm t mmmmm k^ * sa«i!tts#¥**icat 

LT. Hi 10><fc9lc£«fgg«533 

i.o Ions) ii20i9(c, aiB^tctt;^— 

bifc^to\,^xmmx&>z> 0 &tz, m&mwk<o&% 

1 1 kmi 2i^Ltc5itomm&ft¥m*<Dmwmtetf 
mmfrbffif&£tix\,^^7jkm*cDm&, yt&mmx-h 

[0 13 9] Lfc^oT. roj:9 4^fi, St*®* 

^#«532 k&*mmm5M k&mM&mm-tz&^fr 
hz> 0 mi i kmi 2\c7*LitBam9t&x¥mttm 

[0 14 0] *»M<z>«*tS!^7-iKft**8H©»^ 

<ojKa*^*^©aiatt«©«^"Ctt, fx 
[oi4i] »attiR©SfB»-ett, *^»a^*t 

[0 14 2] *»Wtf4, ^ B B BlSfb#?1g^^<t Lt» 

M^<n\<^irkhfr<nytmcte\^x^<Dmikty~* h y ^^co 

0. 1 8WJiT-feS?ftS©{b%1S^«cS:ffl^SCi:^» 
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ytmvtm (n G ) t&&-wctz>£?ici$tiz>- ttm 

[0143] :wi 0 s B@»M^^^llili^li 
#cfi[cj;^ ^fi£ B B B <^^^{bU @{^h!J 

mmm^-^a^tzm^m^m Mrait»ai 10 
M) kte*), mvfm^m^^tzmam^m mwtft 

[0144] ^colC[i^/j:?Lco#«M^tt^(lfti^ b 

y * * <t ^mi<DU^%i%ts titd&B 3 * t frbttzmfc 

[0145] ^0J^ffi^^m^^r^ B B 0 ^^}c{i 20 
[0 14 6] r©Wktt^*Sr, 3te0lfl2*fcttfRS!^ 

[0 14 7] *3BW*ii*3i^rK**S[^fi*¥* 

[0148] ^b^6A,, ^-(om, mm\ci/-;\sV[*mM 

K ^tV^-h, BUM, (cj;^^ 
[0 14 9] ~;ftb<Dr& B B B £^^^ 
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[0 15 0] '(7)^ B B B !§f^ia^f$:^^Lfc^^C0 

&jR«-c©^- f XMfi 8 0 %4U JiT-*>s r <t l 
ffl1-5^ H B B (7)Stfr^^-i5:L, iB(Z>««Ttt@fk*^ h 

[0151] *|g^r*(i, «BEHJAPtt«-c, Hib 

[0 15 2] h V ? XWc4ffl®:ft£tlZ>m& 

[0153] i\<Dtz&, z<Dnm<DmiM&*:£\t*&!?ik 

h y ^^«4^^iLfc^ a H B s^^<'r5 0 -rft*^ 
[0154] u^u, m<\&s-rbi)?xk&m\*itm& 

«t 9 9 , $ ic(i^ B B B ^^rigil LtzffimZ k&J: 

-n Q ) fi, ^SLtttC^L, SSt^att^Si-Ji, 
0. 18»^l< ( £<b(C, An^O. 2 0^1 

v\ ^ bi-, 0. 2 5 ^ a 11 ^ 0 . 2 1 (ommmj^ l 

l> a ^>o, 1 3 ^ A £ ^ 5O|Si^0t Ut\ ^e>(- 

11. E^5^ttGi^»*Ll\ ftffl 

-r6^ B B B C0n o tt@(k^j-^ h y ^^(7)@rr^ (n p ) k 



(16) 
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^mWmmhtL% 0 Mm^atn Q -0. 0 3<n p 

[0 15 6] m^^^±^i±-6tCfS, fe H B l§fL 

ft Oil) fentm 4 iKbI <0 f$II#^ <I> £ if AP £ it 6 ^ 

V££ : &-rZ>^te<P> 3 5%#W£L<, £ib{Cte<I>>4 
[0 15 7] ^^{C*3tt^S^^^ a 3fe^^^>^ 

[oi58] ~<d£ o ^mmmmmcmi^km^^-r 
v ). zftz®ftwm^wt LTfflv^^tJ^^^^ mm 

SrjeftRW^a^i-SjKJIiftSa&v^r k k ft t» , X%R0 

[0159] 0i*oiffll6««^rt$*b"Cv^»^, *t. 
^ mm t <n m <d m& m < tmm& &m \ - m v 

ia*»«ffi*ciS^ ^ixtl^ ft p> ft ^#&as & ?> ft 

[0160] ^m^s^±co^ n j*m%im<om&s 

g£ffc> d A^CO^^ihflt^ * p J^i&ytmttf?* k <D 

t*mw<o& * j*mytm-k\z$>m<k? v^mmmmtm 
[0161] stz, mmmmfam\m%m*w®rrz>m 
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[0162] Sm^^jfllj(C^M^^;flI^?F^i- 



10 ^:«>«ffiS:*flffm«l£S©fl;ffii:|pieafc:1-5 

[0163] z^ifc&gtTF^i^cDffim&m^ftmmmc 
mf£&WMi~z> e z<Dmj£%WBt$h,tzmmi®ttxte > 

[0 16 4] ^(OJ:^**^^, ^©Sf{kXS<oB5Jcn|# 
20 ^^^{c^>{-^^mi±^MLfc^r^b^ 

[0165] *mwx\ fctomm&ft¥m*v>mmmfr 
mmmmkLxs<?-~isy£ti^ &mmmm\cmmm 

s i 3»s»jB-Cifeij»s 0 W^Ms i rat, ^els i 

[0 16 6] eS3fe©TNftfi*^*^<Oii'&^ 

BKrn^ e> o*<o»ix*:«uh-t- s *?> ic^ mmm\c 
&%xtt&j&&i"Z>zb&&\,\ z^mM^xmrnmi- 

■ &ftizm^&Mf£+z^ki*±#<Dx.m\£&'& Qj&w 
&-$z.t£\,\ -ttefrh, mmm^kLx^'&Mis \ *m 
^r, 'mmm^^mytm^mLf^^kicLx 

t>-fZ kl$X£/£\,\ 

[0 16 7] Zfrl{Cytf LT, &mWXi$, HMi^CO^D < ^ 

®<kfa^h»*x<Dmmm&&mirzm&<Dn 0 km* 
10168] ^jHMtes^ \-,xmmfr&mwk*m^z>m 

50 6 0 fc£U**flW<fc5£, f!t'0lE^TJi^# 
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mtr i o 2 5 m<og>mm <DR 

ttm*&£*99%X\ 1 fc5p ZO 

[0 16 9] ^ra«S«T3fcKHK»)|sl-r-fc5ii5J® 

***s i s i sit s i o 2 m-e£>mm£j&tit 

^^tt6^i^t^6 0 foS^te, TFT^ICS i 

o 2 ii^ s i mtD&mm&j&tiLLti^ s i o 2 Hit t 

©Rlt^Srft*,, 3Si®^0. 0l%TOi*i4S:ft 
[0 17 0] RI+*fi-ftWJC^i?>P>n-5^-Cti^< , 

i £rffl^fc^\ Ma B 0 S i HJRJfctt^JtttWteir^-c 

[0171] fcfc, #*£ 0 B 0 s i £9 fcfi83ttt^*if>r^ 

(Dfr-rfrteMtift (WxWTSJt*^ 9 9-9 9. 9 5 % 
[0 17 2] fiB»**£ lt#«f B S i £fcteT^r/U:7 

[0 17 3] ?^ 0 e B^^T-^^gJ^McAttL^4o 
<khZ>W1i=r-x V&^HMM$L<D$mkt£Z> 0 Z<DX 

[0174] m^%^m^(ommmmu(o 
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[0 17 5] ^al^^coir/H^co^ittcoi^ 

&irz5fcmk<offltmk&yok Lximitmt^m^ 

as#*u\, ^rf*wic(i, ytmmr? v^mt^ma- 
m^£ixz> 0 mc y KfflMizx^xm&mti-zT?}) 

10 ju^D ^-^ttStw^ U\, 

[0 17 6] *»Wettffl$ixSiBcStt, ^f^ifc 
0 B 0 -e<fctU£J; < % h y ^^co^rr^^-^^i^^ 

Wn 0 t-ar-T^J:9^^ 0 B 0 75W^L^ o rcorfof B f^ 

[0 17 7] fR*Bfb4MK«»(c(effi$4xfiKA 

[oi7 8] m&mmm&fc&mi&irz>m& > %%<o 

^ LT, £A P {b^jR*®fk*a^#ffl<D»^ 
IW±li:«fkttfc*ft £ ^ 0 B 0 £ ©7feWk<Dja^S:flfc|& 
30 h£\<\ 

[0 17 9] *3BW«)iRS*^*^tt, Wfttfijci-fett 

mtmc^m ktezm^z mm^zmm <* *s 
^(o&Ak^immm&^ntt&mx-z, mmmm 

[0 18 0] -co J: ^Jc^Ufb^a^t-r^^irJc 
?^ 0 B 0 ^^^^^T^teJ:<M^T'#6o ^ 

so [0181] T^-^-t-<o j: 9 t^m^m-r^mm 
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«^ ^ B B a ft Alt £ *l A ft tt J; 5 W 

^^TjltaR^t^SrW^S ^ UV\ Ceo 

[0 18 2] £<b{c x »«S^«[(©^ffi|c«[fgi«^, fc 

~?^^~m*mm&mmm*um\k 1 t>w» io 
^*sr-t©»a»f^iaft«^?WiiSE"r-5 ~ <t &x% 

[0 18 3] **W©Jftlt®[*7--iKft**a6Btt, « 
4 9 a 4 y? ^y-X&^I&Ltc.^ Mt5t>OTfe 
[0 18 4] 

Vkk LXUb^^by* hJt35S#bix5o 
[0 18 5] Mi^ffl^^P^^;7 

<nt£-rmm ai, «2^2o° -35' ^^^31; 30 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is projection mold electrochromatic display optical equipment with which a light source 
system, color separation composition optical system, the light modulation means, and the incident 
light study system were prepared. Color separation composition optical system is equipped with the 
1 st color separation composition means and the 2nd color separation composition means. For a light 
modulation means Three condensing means, three liquid crystal optical elements, and three reflex 
function layers are prepared. A front substrate with a transparence table electrode in a liquid 
crystal optical element, Distributed maintenance of the nematic liquid crystal is carried out between 
flesh-side substrates with a flesh-side electrode at a solidification object matrix. The refractive 
index of the refractive index of a solidification object matrix and a nematic liquid crystal is made 
mostly in agreement by the time of either at the time of impression of an electrical potential 
difference, and un-impressing. The liquid crystal solidification object complex layer which operates 
in transparency dispersion mode is pinched. To color separation composition optical system it is 
arranged in the range whose include angle beta which two color separation composition means make 
on a certain horizontal plane is 40 degrees - 70 degrees, and an incident light study system 
receives said horizontal plane — on a vertical plane mostly The light by which has been arranged so 
that the optical axis from a light source system to an incident light study system may instigate and 
projection may be formed, and outgoing radiation (caudad) was carried out to the slanting upper part 
from the light source It is made to go on via color separation composition optical system and a light 
modulation means in accordance with an optical axis. The 1st color separation composition means is 
formed in the range whose alpha 1 is 20 degrees - 35 degrees whenever [ over an optical axis / 
incident angle ]. Moreover, the 2nd color separation composition means is formed in the range 
whose alpha 2 is 20 degrees - 35 degrees whenever [ over an optical axis / incident angle ]. A color 
separation composition means is made to separate light into three colored light, and it is condensed 
by the condensing means corresponding to each colored light. Are made to become irregular by the 
liquid crystal optical element corresponding to each colored light, and it is reflected so that gamma 
may become 1 degree - 20 degrees whenever [ incident angle ] by the reflex function layer 
corresponding to each colored light. Projection mold electrochromatic display optical equipment 
characterized by being condensed by the condensing means corresponding to each colored light, 
and for color composition being carried out by the color separation composition optical means, and 
carrying out incidence to an incident light study system. 

[Claim 2] Projection mold electrochromatic display optical equipment characterized by having been 
cheated [ whenever / incident angle ] out of alpha 2 almost equally whenever [ alpha 1 and incident 
angle ], and considering as the range whose gamma is 2 degrees - 10 degrees whenever [ incident 
angle ] in the projection mold electrochromatic display optical equipment of claim 1. 
[Claim 3] It is projection mold electrochromatic display optical equipment characterized by setting 
to the projection mold electrochromatic display optical equipment of claims 1 or 2, and being made 
to attach or come to install a condensing means near the front face of three liquid crystal optical 
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elements, respectively. 

[o !r^« ft tiTriTSS^ e 'f Ctr ° chromatic °Ptical equipment characterized by coming 

to prepare three reflex funct.on layers in three liquid crystal optical elements in the projection mold 

fciTtuT" d ' SP,ay ° PtiCal 6qUipment ° f any 1 term of claims 1-3. respective^ 
- Three conH ™* m °' d electrochromati ° display optical equipment of any 1 term of claims 
I 4 Three condens.ng means are arranged, respectively between three liquid crystal optical 
elements and any one of the 1st color separation composition means or the 2nd colo seal ration 

3Xe7cS) i s iS us P e r f Cti ° fl n TT C T hr0matiC diSP ' ay ° Ptica ' ^-P-nt whir charge 
transfer plate (CPT .s used as a flesh~s.de substrate, and is characterized by coming to arrange 

Claim Iflt n T r be L We f n CPT 3 liqUld CryStal -'idification object compTe layer & 
n f' . V Pr ° Je '° n m °J d electrochror "-tic display optical equipment charactered by a light 
source system C ons.rt.ng of an ellipse mirror, the light source, and an aperture diaphragm in the 
project-on mold electrochromatic display optical equipment of any 1 term of claims 1-5 and the 
hght-em.tt,ng part of the light source being arranged near the 1st focu of an e Tpse mi'rror and an 

TeTlfoot of^ eZs ^ ^ * ™ ' parture diaph ^ m ma ^ ^ ed nea 

near the opening " ^ ^ prism or a -fleeter 

[Claim 7] In the projection mold electrochromatic display optical equipment of any 1 term of claims 

ubstrate 7o "flesh s 3 ^ h 3 ^TT^ '» ^ °" * ^".parence" insu.aTion * 

substrate. To a flesh-s.de substrate An act.ve element is prepared near the intersection of two nr 
more l.ne w,,ng two or more train wiring, and said line wiring and said train w^CS 
mold color l.qu.d crystal d.splay characterized by coming to use the transparent electrode wS the 
d.electnc multHayer reflect.ng mirror was formed so that a part or all of said line wHng said trl 
w.nng. and sa.d act.ve element might be covered, and was further formed on safd dielectric 
mult.layer ref.ect.ng mirror layer as a flesh-side electrode for a pixel display 

-vTtrln" P t roj f ct °" mo,d electrochromatic display optical equipment of any 1 term of claims 
To . lll P r V! Ctr °t ,S f ° rmed ° n 3 trans P^"ce insulation substrate at a fron subrt ate 
To a flesh-s.de substrate The active element which drives a pixel electrode near the ^^intersection of 

[CI urn 9] It ,s the projection mold color liquid crystal display characterized by coming £ have the 
funct.cn to compensate the difference of the part light transmission propert ^acco dTng [ on the 
project.on mold electrochromatic display optical equipment of any 1 term of da^ms 1-8 and Ho 

Tolorsel a , CCOrdmg 7 dther 3t ' ea ? 7 t0 ,OCati ° n ° n the °P tica ' surfa - incidLn angle / of a 
color separation composition means ] 8 

use'^lSf i0n .n° ld elec fl trochromatic d i^P<ay optical equipment characterized by coming to 
d,electr,c mulflayer reflect.ng mirror to which a high translucency dielectric thin film and a 

form dJtlLd 0 ' 60 *^ •T° ,d e ' ectrochromatic display optical equipment characterized by coming to 
lltd H ,rre f k ulantyin the interfa oe of a front substrate, and the front face of a transparent 
claims MHO m PrOJeCt '° n m °' d e,ectrochroma tic display optica, equipment of any 1 term of 

havtThl 2 i a P vi^°h n T' d t electr ° chromatic display optical equipment characterized by coming to 
have the wavelength select.on reflexibility which compensates a reflex function layer for fT color 
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K fl JttiJSSS~ **» «*"«"* cWterized by coming t0 

reflex function layVr an th Tintd £ So^cti " mPe " Sa ' es a "' <* « condensing means a 

composition means in "'^ ° f 3 C< "° r swfa 

of claims 1-12. electroehromatic display optical equipment of any I term 

P^ti'on ] ZYSlTlZl^Z^T " qUid 7T\ S ° lidifiMti °" *~ «"*« in the 
el—oma^^^ 

aperture diaphragm arranged near the 2™ I foe,!. J a conjugate image of opening of the 
moid eiectrochromatic J*JZ£Z£% % J*" " Br ° je0ti ° n 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold electrochromatic display optical 
equipment which uses a light source system, color separation composition optical system (two 
dichroic mirrors), three high-reflective-liquid-crystal optical elements, and incident light study 
systems as a component. 
[0002] 

[Description of the Prior Art] In DSM, although the liquid crystal optical element which used the 
liquid crystal of a dynamic scattering mold (DSM) was also proposed, since a liquid crystal optical 
element has the high current value which flows the inside of liquid crystal, there is a fault that the 
consumed electric current is large, what uses twist nematic mold (TN) liquid crystal in current has 
become in use, and it has appeared in the commercial scene as a pocket TV at the beginning. In TN 
liquid crystal, since the leakage current is very small and there is little power consumption, it is 
suitable for the application which uses a cell as a power source. However, in order to use a 
polarizing plate, there is a fault to which a display becomes dark 

[0003] Furthermore, distributed maintenance of the nematic liquid crystal is carried out into a 
solidification object matrix, and the transparency dispersion mold liquid crystal optical element 
which comes to **** the liquid crystal solidification object complex it was made mostly in 
agreement [ complex ] with the refractive index of the liquid crystal which the refractive index of 
the solidification object matrix uses in one at the time of impression of an electrical potential 
difference or un-impressing of conditions attracts attention in recent years. Since a polarizing plate 
is not used for this transparency dispersion mold liquid crystal optical element, it has the advantage 
that a bright display is possible. For this reason, if it is especially used for projection mold optical 
equipment, since a bright projection image will be obtained, attention is attracted 
[0004] 

[Problem(s) to be Solved by the Invention] since light goes and comes back to the light modulation 
stratum functionale compared with the case where it uses as a transparency mold component when 
forming a light reflex layer in one side of a component and using this transparency dispersion mold 
liquid crystal optical element as a reflective mold component — as operation length — two times — 
it is large and, as a result, the scattering power at the time of dispersion serves as a high 
component. Therefore, when this transparency dispersion mold liquid crystal optical element is used 
as reflective mold optical equipment, the difference of a transparency condition and a dispersion 
condition arises notably, and a high contrast display can be attained compared with the case where 
it is transparency mold optical equipment. 

[0005] Moreover, since the good full color projection of the color projection mold liquid-crystal 
optical equipment using three high-reflective-liquid-crystal optical elements which modulate each 
colored light after carrying out color separation of color projection mold liquid crystal optical 
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equipment using this transparency dispersion mold liquid crystal optical element as a reflective mold 
component, especially the source of the white light to three colors of (Blue B) green (G) and red 
, 15 attained b y adjusting the light-scattering nature of a high-reflective-liquid-crystal optical 
element, it is useful. 

[0006] Furthermore, it consists of pixel electrodes with which the electrode of a flesh-side 
electrode substrate was divided, and the full color projection mold display using the reflective mold 
liquid crystal display component which drives each pixel electrode by active elements, such as TFT 
prepared for every pixel, is proposed. When an active element and storage capacitance are formed 
for every pixel, wh.le reduction of the pixel numerical aperture accompanying storage capacitance 
formation ,s lost and a high numerical aperture is easy to be obtained by making it a reflective mold 
compared with a transparency mold, generally the design degree of freedom of active elements 
such as TFT, increases. 

[0007] Conventionally, as for color projection mold liquid crystal optical equipment using the 
transparency dispersion mold liquid crystal optical element as a reflective mold component the 
projection mold liquid crystal display using the single reflective mold display device in which the 
color filter of blue green and red was formed in the shape of a mosaic is indicated by for example, 
the Patent Publ.cat.on Showa No. 502286 [ 61 to ] official report. However, after carrying out color 
separation of the source of the white light to three colors of BGR at this, the color projection 
method using three reflective mold optical elements which modulate each colored light is not 
explained at all. 

[0008] Moreover, about the color projection mold liquid crystal display using three reflective mold 
optical elements ; which modulate each colored light after carrying out color separation of the source 
of the white light .to three colors of BGR. the configuration of the optical system is indicated in Figs 
5 or 1 of JP.4-23291 7.A of JP.4-1 42528.A. using a transparency dispersion mold liquid crystal 
optical element as a reflective mold component. By these well-known examples, after each carries 
out parallel Guanghua of the emission light by which outgoing radiation was carried out from the 
light source system with the convex lens of a piece, using an ellipse mirror as a converging mirror of 
a light source system, incidence is carried out to the reflective mold component of three 
transparency dispersion mold liquid crystal optical elements. 

[0009] Here, the dichroic prism which crosses at 45 degrees mutually as a color separation 
composition system is arranged between the convex lens for the formation of Yukimitsu Taira and a 
reflective mold component, and is used. This conventional example is shown in drawing 18 and 
draw-ngjg . The top view of optical system where drawing JS omitted the light source system and 
the projector lens and d^awir_gJ9 are the whole side elevation. Consequently, projector lens 142 
Convex lens 30 for the formation of Yukimitsu Taira And light source system 101 Convex lens 130 
for the formation of Yukimitsu Taira Space was needed in between and increase of the volume of a 
color projection mold liquid crystal display has been caused 

[0010] Moreover, conventionally, as compared with the monotonous mold dichroic mirror generally 
used in the color projection mold liquid crystal display using a transparency mold liquid crystal 
optical element optical adjustment was easy for the dichroic prism, and while there was the 
advantage which the optical path length can shorten, and weight increased, there was a problem of 
becoming expensive. 

l0 V2 Fu ^ herm ° re - i ni e h - reflecti ve-liquid-crystal optical elements 131, 132, and 133 Incident light 
and the reflected light are the color separation composition system 102, in order to have a certain 
mclude angle to the reflector of the high-reflective-liquid-crystal optical element instead of the 
same optical axis, and to use light without a loss [ **** ] corresponding to the measuring area of a 
high-reflective-liquid-crystal optical element, since it reflects, incidence. And convex lens 130 for 
wlZTT 0 ^ Yuk J m,tsu / 1 a "' a Measuring area needed a big area compared with the reflector of a 

mmTl P ^! ^ _CrySta ' ° PtlCal 6lement and haS caused increase of the ^lume and weight 
[0012] Furthermore, convex lens 130 for the formation of common Yukimitsu It is a projector lens 
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142 to three colors of BGR. Since an image formation operation was influenced, when it considered 
as a projection mold display, in order to reduce chromatic aberration, it needed to consider as the 
complicated configuration which combined two or more sorts of lenses. A configuration as on the 
other hand, shows a monotonous mold dichroic mirror to drawing 20 which intersected 45 degrees 
mutually, and dj^wmgLll instead of the dichroic prism which crosses at 45 degrees mutually as a 
color separation composition system is also considered. 

[0013] Pj^wing^ is a top view and drawing 21 is a side elevation. However, it sets in a side 
elevation and is a dichroic mirror 202. The illustration of a high-reflective-liquid-crystal optical 
element to the light by which reflective separation was carried out was omitted. In this case 
although l.ghtwe.ght-izing and a cost cut can be aimed at compared with the case where a dichroic 
pr.sm is used, ,t is a dichroic mirror 202. The problem of being easy to be projected on the shade for 
an intersection on a screen arises. This poses a serious problem as a cause of degradation of the 
display grace as a projection mold display. 

[0014] Moreover, in the color projection mold liquid crystal display using the conventional 
transparency mold liquid crystal optical element, since two sorts of dichroic mirrors were generally 

ZTZt 7/ T u u CO '° r separation s y stem a * d color composition system, there was a 
degree of freedom which can adjust the color purity of three colors of BGR with a total of four 
dichroic mirrors However, in the case of the color projection mold liquid crystal display using a 
high-reflective-l.quid-crystal optical element, as shown in drawing 18 - drawing 21 two sorts of 
dichroic mirrors must adjust the color purity of three colors of BGR. Under such constraint when 
color rendering Properties and the source of the white light where luminous efficiency is high, for 
example, a metal hal.de lamp, a xenon lamp, a halogen lamp, etc. are used as the light source for 
FnmTl ru' the fI Color purity which was excellent in three colors of BGR cannot be attained 
Srn t ♦ r6f ! eCt ' Ve mo,d display device which "^d the viscoelastic body instead of liquid crystal 
solidification object complex as a light modulation ingredient is SPIE. It is indicated by VOL 1255 

TrLl "If + C ? en P ;°f Cti ° n Displa y (1990) - P«*» Oarge screen projection display). By the 

active element formed for every pixel electrode, an electrical potential difference is impressed to a 
viscoelastic body it ,s generated according to the applied voltage, a viscoelastic body reflecting 

«lh?i. ?T/i e refle u Cti r™' d display device ' and a faction grating is formed. If incident 
light is irradiated there, the diffracted light will arise. 

[0016] Here the Dark Field schlieren optical system using the schlieren stop or schlieren rod which 

ullT n ° n - dlff " Ct ! d " ght f ° r the high pr °j ection ima * a d -P' a V of a contrast ratio is used 
Unlike the case where l.qu.d crystal solidification object complex is used as a transparency 
dispersion mold display device, since the time of electrical-potential-difference un-impressing is in 
a transparence condition (condition of not diffracting), in order to consider electrical-potential- 

wiNte ZtTor^ ' mPreSSing 35 3 b,3Ck l6Vel diSPlay ' Dark Re,d SCh,iere " ° ptical 
[001 7] Three sorts of optical system currently explained to drawing 22 - drawing 24 by the above- 
ment,oned reference was described. It is the case where drawing^ usedlheTor^enser lens for 
the light source and projection side for the case where, as for drawing^ , a schlieren rod is used 

31?^ " Wher !^ S f ° r ' 3 ScWieren ^op^eVas a non-diffracted-.ight 

removal system, as a non-d.ffracted-light removal system, using a schlieren stop as a non- 
diffracted-light removal system, and the incident light to the dichroic mirror for color separation 
composition ,s made into Yukimitsu Taira. Here, the light source LS. light source condenser lens LC 
dichroic mirrors 21 and 22, lenses L1. L2. and L3. the light modulation display devices E1. E2 and 
E3, a projector lens L4, etc. are shown. ' ' 

deform 'h "I" 6 M 6 ^ 3868, * *? *52 0f e,ectrica| -P ote ntial-difference un-impressing, it does not 
deform, but a the zero-order diffracted lights (non-diffracted light) are intercepted with a schlieren 

whTe the' h N L e r n ;° d ; 3 V1SCOelaStic body is not Projected on light by the screen. The efore 
while the black level of an image can be controlled to a low value, unless ** level has enough 
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d.ffract.on re.nforcement, it cannot serve as a bright projection image. Moreover, since incident light 
is a diffracted-light component, when directivity is irregular and the optical path length who results 
in a projector lens is long, the quantity of light on which light dissipates in an intermediate optical 
path and it is projected by the screen falls. Furthermore, in order to condense the diffracted light 
efficiently on a screen, a projector lens with big aperture is needed 

[0019] Therefore, according to the Dark Field schlieren optical system used in the reflective mold 
display dev.ce using a v.scoelastic body, in order to make into incident light the diffracted light by 
which directivity was disturbed, by the usual optical system, there was much light kicked with the 
aperture of the light and the projector lens which will dissipate by the time it results in a projector 
lens, and there was a problem that the light which reaches a screen will decrease Moreover in 
order to reduce such quantity of light loss, the projector lens of a large-sized color separation 
compos.tion system (dichroic mirror) and the diameter of macrostomia would be needed 
enlargement of the whole equipment will be needed, and productivity will get worse 
[0020] By reference, although the advantage and demerit are explained about three sorts of optical 
system of drawing. 22 - dra.wing.24 , all connote such a problem and what kind of gestalt finally is 
desirable has not concluded them. For this reason, in projection mold electrochromatic display 
opt.cal equipment using the transparency dispersion mold liquid crystal optical element as a high- 
reflective-hqu.d-crystal optical element, it was small and lightweight and what has the high color 
purity of a color was desired. 

[0021] Moreover, the reference by JIE I GYUNSA and others (J. E.Gunther), "High Visibility Color 
Projection Display (final technical report), HAC reference number In F2317 (1986)" (yes - visibility 
color projects display) The projection mold display using the prism block (combination structure of 
three prism) as color separation composition optical system is indicated, using the reflective mold 

ncM . Cry !i P ^ component which used si "gle crystal silicon as the active element, and made 
USM liquid crystal the light modulation means three sheets (refer to drawing_31 ) 
[0022] In this case, since the optical incident angle to a dichroic mirror side is 45 degrees or less 
as compared with the dichroic mirror of 45-degree incidence, and a dichroic prism, the color purity 
of incident light will become [ the sharpness of color separation and composition ] high therefore 
h.gh. However, three pnsm is needed and the optical path length of a condenser lens and a display 
device becomes long compared with 45-degree incidence crossover color separation composition 
system shown in drawing 1 8 - drawing 21 . 

[0023] Generally since sources of" the white light, such as luminescence brightness and a long metal 
halide lamp of a luminescence life, a xenon lamp, and a halogen lamp, are not the perfect point light 
sources, even <f they condense with the lens of the light source system illustrated, they cannot be 
completely condensed easily by one point. Moreover, even if it forms into Yukimitsu Taira with a 
lens light emitted from the reflecting plate, it does not become directive Yukimitsu Taira who 
gathered. Thus, when the incident light to a liquid crystal display component is not perfect 
Yukimitsu Taira. the light which dissipates from a prism side face, or the light which total reflection 
is carried out on a prism side face, and turns into a directive disordered light and carries out 
incidence to a liquid crystal display component increases while carrying out incidence to a liquid 
crystal display component. 

[0024] It is reflected in the reflector of a liquid crystal display component, and prism is passed a 
part of normal reflected light on which it should be projected essentially will dissipate from a prism 
side face also about the light on which it should finally be projected, or total reflection is carried out 
on a pnsm s.de face, and it may stop moreover, being able to carry out incidence to a projector 
vZ F ^ ermore ' the disordered incident light of the above-mentioned directivity will generate the 
Nght which carries out incidence to a projector lens, when a liquid crystal display component is in a 
dispersion cond,tion although it does not contribute to the brightness of incident light in order to 
carry out normal reflection and not to carry out incidence to a projector lens, when a liquid crystal 
display component is in a transparence condition, therefore it will make dark level increase 
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P«iii|spr 

r nn , fil ., y ° r " ght Ut '' z f' on ' and the cau se of generating of the stray light 
SL^oroir;^ 6 6X ^? f "V" 6 refleCtlVe m ° ,d disp,a * which co -bined the above- 

concave coneHikTTelKefor' 1 5M f * ' '' ght s «"-ce 1 1 , the ellipse mirror 1 2, and 
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33A are equipped with a liquid crystal macromolecule complex layer (LCPC) as electric controllable 
llg ™ ™ dulat,on Strat T functionale - respectively, and build in the reflex function layers 31 C 32C 
and 33C, respectively), etc. are established. Moreover, a part of optical path in reflex function layer 
order is expanded and it is shown in drawing.32. . Here, the main optical axis 5 and an optical axis 
AX are shown, and the separated colored light advances in accordance with an optical axis AX In 
addition, there is relation of beta=alpha 1+alpha2 all over these drawings (refer to drawing 1 ) ' 
Moreover, although two dichroic mirrors 21 and 22 are two vertical planes over a flat^7rfa^e'(H P ) 
fundamentally, also when it inclines a little, it may be practically. Moreover, in order to contrast with 
the conventional example which shows the top view in an example of this invention to drawing 31 
each component is made into the almost same conditions, and the further almost same scale ratio' 
shows it to drawing 30 typically. 

[0032] It is projection mold electrochromatic display optical equipment with which a light source 
system, color separation composition optical system, the light modulation means, and the incident 
light study system were prepared in this invention. Color separation composition optical system is 
equipped with the 1st color separation composition means and the 2nd color separation composition 
means. For a light modulation means Three condensing means, three liquid crystal optical elements 
and three reflex function layers are prepared. A front substrate with a transparence table electrode 
in a liquid crystal optical element, Distributed maintenance of the nematic liquid crystal is carried 
out between flesh-side substrates with a flesh-side electrode at a solidification object matrix The 
refractive index of the refractive index of a solidification object matrix and a nematic liquid crystal is 
made mostly in agreement by the time of either at the time of impression of an electrical potential 
d.fference, and un-.mpressing. The liquid crystal solidification object complex layer which operates 
in transparency d.spersion mode is pinched. To color separation composition optical system it is 
arranged in the range whose include angle beta which two color separation composition means make 
on a certain horizontal plane is 40 degrees - 70 degrees, and an incident light study system 
receives sa.d horizontal plane - on a vertical plane mostly The light by which has been arranged so 
that the optical axis from a light source system to an incident light study system may instigate and 
projection may be formed, and outgoing radiation (caudad) was carried out to the slanting upper part 
from the l.ght source It is made to go on via color separation composition optical system and a light 
modulation means ,n accordance with an optical axis. The 1st color separation composition means is 
formed in the range whose alpha 1 is 20 degrees - 35 degrees whenever [ over an optical axis / 
incident angle ]. Moreover, the 2nd color separation composition means is formed in the range 
whose alpha 2 is 20 degrees - 35 degrees whenever [ over an optical axis / incident angle ]. A color 
separation composition means is made to separate light into three colored light, and it is condensed 
by the condensing means corresponding to each colored light. Are made to become irregular by the 
liquid crystal optical element corresponding to each colored light, and it is reflected so that gamma 
may become 1 degree - 20 degrees whenever [ incident angle ] by the reflex function layer 
corresponding to each colored light. It is condensed by the condensing means corresponding to 
each colored light, and the 1st projection mold electrochromatic display optical equipment 
characterized by for color composition being carried out by the color separation composition optical 
means, and carrying out incidence to an incident light study system is offered 
L0033J It is not necessary to say that alpha 1 and alpha2 are always completely in agreement here 
Moreover, when two monotonous mold dichroic mirrors are projected on a fixed flat surface it is ' 
defined as the include angle made on a horizontal plane as an include angle in the cross section in 
Pointed out ' 6Xample ' the include ang,e beta which aPPears in the top view of d rawin g 1 is 

[0034] I Moreover, in the 1st projection mold electrochromatic display optical equipment the 2nd 
projection mold electrochromatic display optical equipment characterized by having been cheated 
L whenever / .nc.dent angle ] out of alpha 2 almost equally whenever [ alpha 1 and incident angle ] 
and cons.der.ng as the range whose gamma is 2 degrees - 10 degrees whenever [ incident angle ] is 
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offered. Moreover, >n this 2nd projection mold electrochromatic display optical equipment it is still 

Si M a ' Pha 1 '! S6t 38 30 d6greeS (beta= 60 de ^ rees > ^ver [ angle ] 

[0035] Moreover ,t sets to the 1st or 2nd projection mold electrochromatic display optical 

beZTnVt ♦ I Pr ° jeCti0n m °' d e,ectrochr ^atic display optical equipment characterized by 
being made to attach or come to mstall a condensing means near the front face of three liquid 
crystal optical elements, respectively is offered P 

[h?4U m n° reC T .IT '? ^ ° ne pr °j ection mold electrochromatic display optical equipment 
the 4th projection mold electrochromatic display optical equipment characterized by coming to 

KSft ^£Z?T**? h J h T " qUid CrVStal ° PtiCal e,ementS ' -spectL'yro^red. 

Three , * Pr ° ject, ° n m0,d electrochromatic display optical equipment moreover the 1- 

and any one 0 n?eT s r c S T between **** crystal optica, elements 

mptnc i I ♦ * T separat '° n com P°sition means or the 2nd color separation composition 
means. A charge transfer plate (CPT) is used as a flesh-side substrate, and the 5th projection ml 
electrochromatic display optical equipment characterized by coming to arrange said reflexTnctTon 
layer between CPT and a liquid crystal solidification object complex layer is offered Here CPT 

K££ ranv e 5 S th mCtUre ^ lead "'^ W3S denSely embedded ^ the substrale 

mentioned to e Tr h?* " electrochromatic dis P^ °Ptical equipment moreover, above- 
mentioned the 1- A light source system consists of an ellipse mirror, the light source and an 
aperture diaphragm and the light-emitting part of the light source is arranged near the 1st focus of 
an ellipse mm-or The 6th projection mold electrochromatic display optical equipment ^characterized 

n^th\ P 2nd r Lu P f 3gm n Ging arr3nged " ° f a " d iaphrag^ may be o t ed 

near the 2nd focus of an ellipse mirror, and coming to arrange cone-like prism or a cone-like 

reflector near the opening is offered. By this configuration, a desirable light source Nght of the ranse 

whose collimation include angle is 6 degrees - 10 degrees can be efficiently obtained from ^ fight 

sTsSJ^ display optical equipment, as for a front 

*hn!I I ?1 ? electrode 's formed on a transparence insulation substrate, moreover 
above-mentioned the 1- to a flesh-side substrate An active element is prepared near the 
mtersection of two or more line wiring, two or more train wiring, and said line wiring and said train 
wiring. A dielectric multilayer reflecting mirror is formed so that a part or all oTs2 Hne w'ing said 
ra n w,r,ng, and sa.d active element may be covered. Furthermore, the 7th projection mdd coior 
dielLctTm h ?, SP " CbaraCteHZed bV C ° ming t0 USe the tra ^P^ent electrode formed on said 
L0040J Also in the case of a single liquid crystal optical element, the duplex electrode structure of 
app.i c :ble ParenCe (P,Xe0 e,eCtr ° de 3rranged ° n the mirr ° r ° f 3 TFT Substrate or in ^e upper'art is 

Tec!lttVol e 7ol ^° jeCti0n m °' d e,e f r ° Chr0ma tiC disP ' ay ° ptical equipment, a transparent 
mentioneo^ th° ?t S transparence msulation substrate at a front substrate, moreover, above- 
ment.oned the 1- to a flesh-s.de substrate The active element which drives a pixel electrode near 
the intersection of two or more line wiring, two or more train wiring, and said line wirhg and I said 
train w,r,ng is prepared, and the 3rd electrode is prepared further. Said 3rd electrode A part or all of 
said line wiring, said train wiring, and said active element A wrap and/ Or it is arranged so toat the 
£5 i t" adj0m '" g P ' XeI ectrode ™y be c °vered mostly, and the electric potential between sa ^ 
oil £^V.'!?d^?*r^ de r. 0fferS M bel 7 the threshold ^ a liquid crystal solidification 
equate beTarrTed out Pr ° JeCt '° n ^ ^ ^^ze6 by coming it 

[0042] The problem on the function generated according to this structure in an adjoining oixel nn 

oiz z t s,t? ° pticai e,ement equipped with **** ^ sov>6z:£n n zT g p 

complex is improvable. And a good numerical aperture and a low-battery drive are obtained from th„ 
durable e.ectnc effectiveness over a liquid crystal solidification objec7comp,e> stayer This 
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efemen? " a ' S ° aPP " Cable ^ ^ Van '° US app,ications usin * th « ^ual single liquid crystal optical 
[0043] I moreover, the 1 1 - in any 8th one projection mold electrochromatic display optical equipment 
he 9th projects mold color liquid crystal display characterized by either coming to nave the 
unction to compensate the difference of the part light transmission property by whenever [ by the 
locat.cn on the optica I surface / incident angle / of a color separation composition means ] is 
offered at least. Specifically, it is preparing distribution in the difference of the part ST 
transmission property in a dichroic mirror side 

[0044] moreover above-mentioned the 1- in any 9th one projection mold electrochromatic display 
optical equipment, the 10th projection mold electrochromatic display optical equipment 
characterized by coming to use the dielectric multilayer reflecting mirror to which a high 
Trefr^ d 't CtnC *T fi ' m and a h * h Active index were made the reflex Action layer for 

b^s^tis r^: ,am,nating of the low trans,ucency die,ectric thin - 

SJ2 moreover ; a b ove -^ntioned the 1- in any 10th one projection mold electrochromatic display 
Tr»L qU ' P ?Z nt 1 Uh r° JeCti0n m °' d electr °chromatic display optical equipment * 
charactenzed by coming to form detailed irregularity in the interface of a front substrate and the 
front face of a transparent electrode side is offered suostrate and the 

m ° reOVer ; **™-™^oned the 1- in any 1 1th one projection mold electrochromatic display 
Et rT ' 6 12th r° jeCti0n m ° ,d ele <*™h™ a tic display optical equipment * 
charactenzed by coming to have the wavelength selection reflexibility which compensates a reflex 
unction layer for the color purity of a color separation composition means is offered Moreover 
above-mentioned the 1- in any 12th one projection mold electrochromatic display optica, ' 
equipment the 13th projection mold electrochromatic display optical equipment characterized bv 
coming to have the wavelength selection absorptivity which compensates any one o a coTdensL 
means a reflex function layer, and the liquid crystal optica, elements for the color pur* of color 
separation composition means is offered. 

[0047] When an example of this invention is explained, furthermore, a light source system and the 
1st for color separation composition and the 2nd two dichroic mirror. It is projection moS 
electrochromatic display optical equipment with which three liquid crystal opt cal elements reflex 
funct,on layers, and incident light study systems were prepared The optical arisfriTaS* c 
system to an incident light study system is established' an'd dichroic So ar le Ut " 
monotonous mold dichroic mirror and the 2nd monotonous mold dichroic mirror The nclude ang,e 

tdeTnt 2 0dete C e a s ^ T^' IT M ^ ™ Id d -hroic mirro r side m ke 

noT.I S o t ~ gre6S - THe ,ndude ang,e alpha 2 which an <>ptica\ axis and the 

normal of the 2nd monotonous mold dichroic mirror side make is made into 20 degrees - 35 
degrees. It ,s arranged so that the include angle beta which the 1st monotonous mo!d dichroic 
mirror side and the 2nd monotonous mold dichroic mirror side make on a horizontal plane^ may 
become 40 degrees - 70 degrees. A liquid crystal optical element is equipped w.th he ZcZ 
wh,ch controls a transparency dispersion condition electrically; and a Keflex funXn lave" is 
prepared in the background of a liquid crystal optica. elementVhe include ang^mma wh c h the 

eTelit i'h 3 %n°J ^ ° PtiCa ' 8X13 ° f inddent make «ch three liquid crystal optical 
element 1 degree - 20 degrees preferably Are arranged so that it may become 2 degrees S 

w?h e the o a ot f mC,d f ent T V:^ 0 ' A " Para " el t0 the flat surfa - which becomes settled 
with the optical axis of incident light, and the optical axis of the reflected light *nH th» fZ IT 

^^7' of 5* 1st ™r mold dichroic m ^ or ^t^^^."^ 

SUrfaCe Parallelt ° the flat surface containing the normal of the 2nd 
monotonous mold dichro.c mirror may intersect perpendicularly mostly and was emitted from th* 

fd/o7r 2 nd r n r ration is ?;?i d out by work ° f the 

and/or the 2nd monotonous mold d.chroic mirror, and it considers as three colored light. Outgoing 
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radiation IS earned out from the 1st monotonous mold dichroic mirror or one of the 2nd monotonous 
mold dichro.c mirrors^ It ,s condensed by the condensing means and liquid crystal optical element 
(modulation stratum functional) which were made to correspond for every colored light and the 
reflex function layer. It is become irregular and reflected, becomes irregular again (that is the two- 
times modulation stratum functional is passed), and is condensed again and further color 
compos.tion is carried out by work of the 1 st monotonous mold dichroic mirror and/or the 2nd 

l7r 0 Wh 0U ^ m f mirr0r ' 3 Pr ° JeCt0r ' enS is Passed and Projected on each colored 
light. When the condensing means has been arranged at the tooth back of a liquid crystal optical 
element, each colored light passes a condensing means only once. Furthermore, a condensing 
Tan be used me3nS ^ COndensing means and the refIe * ^notion layer were unified 

[0048] Moreover, in the 5th above projection mold electrochromatic display optical equipment the 
reflector formed between CPT and liquid crystal solidification object complex offers the 14th 
divided J'intoThe ^7 ° Chr ° matic displa y equipment characterized by having the electrode 

m^lnZT er ' ' u th f ^ OVe projection mold electrochromatic display optical equipment, the 
15th projection mold electrochromatic display optical equipment characterized by preparing the 2nd 

ndlTus o a fan a T ,OCati ° n ^ ^ ° PtiCa ' COnjUgate image - ° f °Pening arranged near the 

2nd focus of an ellipse m.rror ,s generated is offered. Moreover, in this 15th projection mold 

electrochromatic display optical equipment, the 16th projection mold electrochromatic display 
optical equipment characterized by making adjustable each magnitude of opening of the aperture 
d^phragm arranged near the 2nd focus of an ellipse mirror and the 2nd aperture diaphragm T 
£ u * more ' 3 detailed ^P'enation is continued about this invention. 
Si !! ! P f T Cti0 * n m °' d " qUid CrySta ' ° Ptical *Wf>™<* °f this invention, the liquid crystal 
wh S rt > ° J refleCt ' Ve m ° ld Wh!ch Pinched the Nquid cr V stal solidification object complex 
wh.ch can control a dispersion condition and a transparency condition electrically preferably is used 

thYbrS; li T ° Pt,Cal e 'r ent i° be USed " F ° r this reason " a P'-te is unnecessary, and 

oe imp^ed'sharp 1 ;; 06 ^ * ^ ° f ^ Nght at the time of transparency can 

[0051] Moreover, since the problem of destruction of the active element by static electricity 
areTctL^TTf PrOCeSSin , g ind ^Pansable to the liquid crystal optical element of TN mold of 
crlst UnLT t if C f Se ' S f IS ° aV ° lded ' the ' iquid Crystal ° ptical element which pinched liquid 
element ^harp^y " ^ ^ imPr ° V6 ^ manufacture y ie,d of a crystal optica? 

[0052] Furthermore, since after solidification has become film-like, this liquid crystal solidification 
object complex cannot produce the problem of destruction of the active element by the short 
either by the pressurization of a substrate, or migration of a spacer easNy. 

[0053] Moreover, this liquid crystal solidification object complex is equivalent to the case where 
specfic res.stance is the conventional TN liquid crystal, and it is not necessary to prepare big 
storage capacitance for every pixel electrode like DSM liquid crystal, and the design of the active 

S^H' '". T h P ' Xe ' e,eCt ;° de " SaSy - and Can keep few the power consumption of a 
Sl,°t C element Theref ore, since manufacture becomes possible only by removing an 

ooSl n J! m t w at '°; Pr ° CeSS fr ° m Pr ° dUCti0n Pr ° CeSS ° f the conventional TN liquid costal 
optical element production ,s easy. Moreover, you can make it suit according to the dominant- 
wavelength region of the average particle diameter of the capsulation liquid crystaMn each ce , 
those configurations (ellipsoid configuration), and the colored light using a consistency etc further 
crystal o2 ^^<**«* comptox. For example, RB <RG <RR The ce. of each iqu^ 
eS Lb ed ..ghT 6 " M ° reOVer ' SUbStr3te thiCkneSS ° an be ° ptimi2ed for 
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S»! S SP6CifiC resis * ance ° f Kquid crystal solidification object complex it is 5x109 Th. 
more than omegacm is desirable Furfhcrmn^ j , , ,,p,ex ' 11 ,s 0x1 U^- The thing 

fundamental configuration of the oroiection mn iTF^? V. elevatlon show.ng the 

However, it sets to drawing ™'° T° *T* a '. ° pt,Cal ^P™«t of this invention, 
liquid crystal device b.ockf 31 and M in ^tS^h l^ n ^. 21 ^ 22 RefleCtive mo,d 
out carries out incidence It omftted I and the ^ reflect ^ b ^ hlch / eflective separation was carried 
light which penetrated two dichmir " ,1 I I I „ ° J' q "'. d CryStal device bl °<* 33 over the 
reflective mold liquid crystal devices 3lTnH m a ^ indicated - °ther two 

mirrors 21 and 22 They are .^151 Arrangement and a beam of light are dichroic 

S^% m rH~ mold ,iquid crystal device b,ock 

Sed w*h th/SlT tTe&L a r n i 2 iS ^ '°™ «"*" Th < which was 
outgoing radiation from the am 7u is 111? ??? Ure diaphragm 13 ' and carried out 
the ellipse mirror 12. Here Zp i instated a d tll^V^^ ^ in 
2nd focus of the ellipse mirror iS^^T^f^l^^ d ' aphragm 13 is '"stalled near the 
monotonous mold dichroic mirror 21 the Lhf h ■ k !. "? PS6 m ' rr ° r 1 2 ' By the 1 st 
The light of one waveleng^hTand of the BGRf ^ D f ss ®^ the aperture diaphragm 13 is a lamp 1. 
other wavelength bands penetrates BGR(s) C ° ntamed m the light is refl *<*^ and the light of 

^ ^I^^T^ bands which ™ d *" 

22, the light of the wavelength band of ei he of th BGRM fl m ° + n ° tonous mo,d dichroic mirror 
remaining wavelength bands ; penetrates Z l * u r u eflected - and the of the 

three colors of BG^ with was carried out to 

d.chroic mirror 22 is condenser lenses 31 B 32R 2 4 , 2nd mon °tonous mold 

Yukimitsu Taira is formed, and they are the hi^h-rel ?■ 7 ^ After C3rrying out inciden <~- 
and ,33/ .of a transparency disperSon ^ IncLt"^ ° PtiCa « " 31 A ' 32A 

^SffiatS^^ 32B ' d and * ^-reflective-liquid- 
expressed as the K^^e^^J^^^^^^ f 1 ^ 1 ^ ™ld Each combination is 
reflective-liquid-crystal opticTe.ement bbcks 31 32 ST.^ Vl ^ ^ ™ th the high ~ 
carried out, and these incident light change a decree of In * modulatlon of *e directivity is 
to a liquid crystal solidification object comp ex lave The rXTTi'S^'"! *° ^ aPP " ed V °' tage 
about is Lenses 31B, 32B, and 33B again ft k The / eflec r ted ^h.ch were not scattered 

[0059] Here, the light by whTch the ™£ COndensed near C the ] the focal location. 
2nd monotonous mold dic^ ol EJl? t0 *"? CO '° rS of B <* is the 1 st and 

condenser lenses 31B 32B and 33B lm«~ f ^' le 5°' or compos.t.on is carried out, they are 
aperture-diaphragm c^^^\^^^J ^'"^ image corresponding to the 
location of a condenser lens Thk V1T S °" rce ° ptlcal s^tem '« carried out near the focal 

The diaphragm 41 whTch is ^rT^ ^ 31B « 32B ' a " d 33B " 

location is passed, and it is projected \ Z tZ ? Effused l.ght mstalled near the focal 

incident light study system * * Wh ' Ch ' Snot illustrated the lens 42 of an 

Eg^ -tern 4. Light source system 1 

relation. In order to instigate in a D roL^ 7 aS ' ndlcated - ™*™ sufficient as vertical 
display, the height oi thfeye of 5^^.^ ^ t0 ^ P ^ ection d -ice. in above a 
-ica, re,ation between ^ anT^gV, aX JTS. St^^ 
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eyes is the light source system 1. Incident light study system 4 Physical relationship with the 

moTlTonthfotter hand near [ the ] the focal location, it is not condensed with a condenser lens. 
[0061] ° n ™™*'"*"£ r Z d ab o ut by the high-reflective-liquid-crystal optical element .s 
fnttcepiX tl rZlmthich i's equipment which reduces the diffused light, it passes a 

rXT^ an e,,ipse mirror (e,lipso ' d m r r) s : the 

lodV -of-revorutr 0 n s^de where elliptical differ for every location of the direct.on o a revo.v.ng shaft 

raVeal^ exaS of a configuration of the light source system which used cone-like reflector ,5a 
SnlX^*^ for the e^pie of a conflation of the £ J™^^ the 

fo06^T.n1t\a°ro7i. 0 To^-like prism which is a transparency mold optical element it is 
destab nat "I antireflection film and the heat ray cut-off filter 

■7 • ^oco thr- rone-like reflector, a metal mirror or dielectric multilayer rejecting 

"such « aTumin°um ar:°f n ormed a" a reflector. When a dielectric multilayer reflecting mi™ ,s 
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[Oot8]VL de d S able iS ^ 6 C ° ,d mirror which P«"etrates a heat ray 

™ Pns m y men tione d above or a 

focal distance by which thelfeht-emittin* Lrt Zf„ u u P ' S made com P arabl * as the 1st 
12a. Spherical-mirror 12b which Lakes it cenl ° of " ^ ^ am,nged ' 3nd ft is el,i P se mirror 
a reflector may be located^ the 2nd ^fols sid e of n * ^ ^ Ut f ° CUS ft arran ^ es so tha * 
the 1st focus and is spherical-mirro 12b EINot IT, """^ E " ipSe miVr0r 12a lt sets 

1st focus, the 2nd focus, and spherica l-mi™ Tzt'Z^ ^1 " ^ mlrw 12a " The 
between It considers as a configuration ° Penmg f ° r ° Ptical ° Utgoin * radiati °" m 

See T e i out c 'r inous density ] f ™ a ««* 

compared with the case where onlv an l\Zt refIect ^-''^'d-crystal optical element block 
further, efficiency for H^ZE^S^™™ " ^ 35 3 ™™ 

the dichroic mirror usin g 

of S polarization and P polarization ncreases sc th* the s P e ^ral characteristic 

degree (vertical incidence) and the f V * • ° Pt ' Ca ' ' nC,dent angle increases from 0 

becomes oblique ^^t^oST^^t^ i* ^ refl6Cti ° n faCt0r a " d eability 
equipment shown in drawing^ by whic the dilro Pr ° J l Ct, ° n m °' d ' iquid CryStal °P tical 

especially arranged aT^^rees of SddSl d,C ^ 01 " m,rror or the ■Johroic prism has been 
the difference was remarkabb * ' dj ™^ • and ^awing^O and drawing^l . 

fheH: of TN^^^ m°ld optical equipment which a problem is not posed in 

two using a poking ^^t^^J^T^ ' ight ^-e' of the 

transparency dispersion mold of thfs Zntioo h t l ' qU,d " Cry t stal °P tica ' «'ement of the 
in such the polarLtio dependLcy or the oectal en" 8 ° th pola ; ization as "ciderrt light, and / 
separation composition of a dbhroic mirror 1 - it charactenstlc of a di ^»"oic mirror / color- 
je the fa,, of the color pu^^ Q °^ ^^^T « *" 

without making a dichroic m^^^^^ e e ( ^ l ^^"• m °' d ? chroi ° ™™ » -rried out 
the optical axis in optical svstem anH th! 1 !.' , ! tHe m ° lude angles a| P ha1 and alpha2 of 
may become 35 degrees fro m 20 degrees Theretre ' ^ ^ sWe ™ d *' respectively 
conventional 45-degree incident Theref ° re ' c °™Pared with the dichroic mirror of the 

Polarization is reduced . ^^7?^"™ S . Pectral characteristic of S polarization and P 
purity of each colored 'light SbSr^Z? °" " ^""'^ SS 3 r " Sult the c °'<"- 

p^rro/e^ 
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foo e 76] Therefore when the incident light to a dichroic mirror is emission or convergence light with 

with the tTverrrequirement specification of the color reproduction nature of a d.spiay ,mage. but ,t 
will be imDroved if it is the configuration of this invention. 

+ rt thirkness of a dichroic mirror is reduced further. 

0078] lreoler°they are diohroic mirrors 21 and Respectively^ - 
carried out without making it cross, the problem that it .s projected on the shade for the 
rnt-sectl wNch became a problem in the crossover dichroic mirror on a d es > not . n... 

[0079] moreover, since the light which dissipate in the m.ddle of an optical path decrease while 
being aSe to miniaturize the volume of the whole projection mold optical equipment, 
op'ca? patn length can be shorten compared with the case where *.^^7JJ 

0 degree) by arranging so that the include angle beta of the m.rror side of the 1st d.chro.c m.rro V_ 
and the mirror side of the 2nd dichroic mirror 22 to make may serve as range which be 40 degrees 
70 decrees it lead to improvement in efficiency for light utilization. 

^rranjred so that it may intersect perpendicularly mostly. 

[0081] TO i because there is the advantage in which there is little degradat.on 
characteristic of color separation composition of the dichroic mirror accompany.ng d bhq ue 

rntt:s-r^ 

reason when the dichroic mirror of the uniform spectral characteristic is used m the usual field, the 
dassiScat^oX-color cloth within a field of screen incident light serves as an "nunjffonnrt^ 

vA/5+hin « diohroic mirror side differs in the location within a field. 

F0084] in he"f th S e projection mold liquid crysta. optica, equipment of ^^^^^ 
dichroic mirrors 21 and 22. Since the difference of an optical incident angle is remarkable in the 
d rection which becomes settled by the intersection of the flat surface and dichroic m.rror side 
wh"h become settled with the normal of two dichroic mirrors, it should just give distribution ,n this 

WO^Such a thickness distribution formation technique of dielectric multilayers is technique 
usually performed by changing the configuration of the thickness corrector plate of - vacuum 
deposition method etc.. and aggravation of the productivity accompanying this is seldom seen. 
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[0086] In dra^g 1 and drawing^ which show the projection mold electrochromatic display optical 
equipment of this invention, the red wavelength light R is reflected with the 1st monotones mold 

di'chroi'c 00 th6 A the b ' Ue r Vdength B " refl6Cted With the 2nd monotonous moTd 

d.chro.c mirror 22. and it ,s considering as the configuration which the green wavelength light G 
penetrates. The spectral characteristic of a dichroic mirror had the high design degree o freedom 
™n o" B refltt" ^T" ? ^i 0 " ° f ° f an &dg * mo| d filter like R 

:?:c:z*;:T2: nd smce co,or pur,ty tends to have improved - * was «■*> •«* • 

L 0 h^h ] h n t J 8 Proi * Cti °? m °' d display Using a ref| ective mold display device, the dichroic mirror side 

two LrtTn f + ? , A ^ ° r CO ' 0r separation - and an °bject for color composition. Although 
mold dZf 1 SOrtS USUa " y need6d f ° r 3 C ° lor ^P^ation system in the projection 

in the cat o 3? 3 tran + Sparen ^ mo,d dis P' a V device at two sorts and a color composition system 
mirror of twf sheets"" S6Parati ° n C ° mp0siti ° n is attained with two-sort the dichroic ' 

[0088] In the case of a crossover dichroic mirror or a dichroic prism, while components mark 
• InTnr T Pared Configuration ° f ^e color separation composition system of"h s 

.nvent.on. , ,s necessary to join each part article with a sufficient precision. Moreover it is 
necessary to prec.s.on-process it and to grind optical glass, and inferior to production of prism in 

3er asthe V ' ty t In T"* ^ ^ ™™ ° f this invention — the same 

recTiv^t easX 6 monotonous mold dichroic mirror, good quality and quantity may 

[0089] Moreover, when using the same dichroic mirror side twice at the time of color separation and 
color compos.tion. a final part light transmission (reflection) property is equivalent to a thing in 1 
t.me of a case the bottom the second [ about ] power. Therefore, color purity can be raised 

r r r c ;: isTc in tL 0 ^ of ^™ tr ™>* r r v i However ' when the sha ' pn - s 

characteristic in the color separation wavelength in 1-time transparency is low, the light of the 
elliptic trocho.dal wave length region of a transmitted wave length region and a reflected wave 
length reg,on w.l. be deleted, and it will not be used as incident light. Therefore, whe the sharpness 
of the spectral characteristic in color separation wavelength like the conventional 45-degree 
lOot^slt Z C TV" '7' l he amOUnt of incident ««ht will also fall with the fall of color purity. 
22 is a . ^ '^'f ° f ' nCident ' ight t0 the monotonous mold dichroic mirrors 21 ■ and 

22 is a small value in drawmgjl compared with 20 degrees - 35 degrees and 45 degrees in the case 
of the projection mold display of this invention, the high sharpness to color se P arX and color 
compos.t.on ,s maintained also to random polarization light. Consequently, loss of the lig^t of the 

len P l%lT 0 h n ° i ' d . W3Ve ' ength ?f° n ° f 3 transmitted wave length region and a reflected wave 
onfcid.n . Z also J u ^e6 low. and while high color purity is obtained, increase of the amount 
f d i e t i ght ! S attamed And lf th * Potion mold display of this invention is used. CRT and the 
com™ C ° ° r PU ? y l m ° re than sparable will become possible by the color separation 

1 iST* SV m Wh ' Ch C ° nS,StS ° f ° n,y tWO ~ Sort dichroic mirrors of two sheets. 
L0091 j What ,s necessary is just to arrange the equipment which reduces the diffused light in this 

pZ£r lenf'T "J '*? SyStem ^ tWO or ™ re which const tute he 

d awin« 2 the 2nd? * "^"t I?* °" * Pr ° JeCt ° r lenS " As shown in *awin« 1 - 

confiSf£ ; Au P d,apnra S m 41 corresponding to the conjugate image of the 

configurate of he aperture diaphragm 13 of the above-mentioned light source system is sufficient 

^: s ;:x:i^ e ^ this diffused light - and * may be a ^ ^ 

[0092] Moreover, this 2nd aperture diaphragm may be installed separately from a projector lens *nH 
may be uni j ;ed hk camera |ens The configuratjon P of X s TcoStelage 

corresponds to the configuration of the aperture diaphragm of light source optical system was 
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earned out to the pupil posion of a projector lens, it installed the 2nd aperture diaphragm in the 
location, and unified the incident light study system and the diffused-light removal system at 
compaction of the optical path length and the point of a miniaturization is desirable Moreover even 
if it does not use a special aperture etc., the aperture of the lens for projection may be chosen so 
that the diffused light may be removed. 

[0093] An incident light study system is used for an incident light study system combining the 
equipment which reduces the diffused light, although the incident light study system from the 
former which consists of a lens etc. is used. The equipment which reduces this diffused light should 
just reduce the light (light on which liquid-crystal solidification object complex is scattered in the 
part of a dispersion condition) which took out the light (light which the amount of picture element 
part penetrates the part of a transparency condition, and it reflects by the reflective film on a 
background) which went straight on to incident light among the light which passed the liquid-crystal 
optical element, and has been reflected, and has been reflected without going straight on 
L0094J As for especially the light gone straight on and reflected, it is desirable to reduce the 
diffused light which is the light reflected without going straight on, without reducing In order to 
raise the visibility of incident light, the device which each interlocks and can carry out adjustable 
I of the aperture diaphragm 13 of light source optical system and the 2nd aperture diaphragm 41 
arranged near the projector lens which is a scattered-light removal system ] so that an opening 
aspect product may serve as adjustable is desirable so that adjustment of the amount of incident 
light and a contrast ratio may be attained according to surrounding brightness. 
L0095] In the projection mold display shown in drawing 18 - d rawing 21 , and drawing 31 which are 
the conventional example, image formation of the image of a reflective mold liquid crystal display 
component is carried out on the screen with the projector lens and the condenser lens and it has 
composition which the liquid crystal display component and the color separation composition 
system, the condenser lens, and the projector lens separated. 

[0096] single condenser lenses [ in / at the optical system of this invention shown in drawing 1 on 
the other hand / the conventional example ] 130 and 230 replacing — three condenser lenses 31 B 
32B. and 33B per liquid crystal display component It is divided and is used. Consequently a 
remarkable miniaturization is attained compared with the conventional example by which a color 
separation composition system is arranged between a condenser lens and a projector lens and the 
color separation composition system is arranged between the condenser lens and the liquid crystal 
display component, furthermore, the light which will dissipate by the time it reaches to a liquid 
crystal display component among the light which carried out incidence to the condenser lens from 
the light source system — almost — there is nothing — since there is also little generating of the 
stray l.ght in the middle of an optical path — bright — high — a contrast projection image is 
obtained. 

[0097] Next, the various examples of a configuration of the high-reflective-liquid-crystal optical 
element in this invention are shown in drawin g_5 -12. Reflex function layers 337 and 339 of a high- 
reflective-liquid-crystal optical element Metallic reflection film, such as aluminum silver and 
chromium, is sufficient, and the dielectric multilayers reflector where a high translucency dielectric 
thin film and a high refractive index come to carry out the laminating of the low translucency 
dielectric thin film by turns relatively is sufficient as a refractive index. 

[0098] as a low refractive-index translucency dielectric thin film — Si02, MgF2, and Na3 AIF6 It 
etc. — As a high refractive-index translucency dielectric thin film, Ti02, Zr02 and Ta 205 ZnS 
ZnSe, ZnTe, Si and germanium, Y2 03. and aluminum 203 It is used. etc. — Compared with' the ' 
metallic reflection film, by changing the ingredient, a number of layers, or thickness a dielectric 
multrfayer reflecting mirror has the degree of freedom which can adjust a part light reflex property 
and has the description that the high reflection factor near about 100% can be attained by 
increasing a number of layers. 

[0099] Like dxawing_5 . it is the flesh-side electrode substrate 333. Liquid crystal solidification 
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object complex 332 It is the reflex function layer 339 in between. It may be prepared. In this case, 
although a flesh-side electrode and a reflex function layer can be made to serve a double purpose if 
a metal membrane is used, in the case of a dielectric multilayer reflecting mirror, it is necessary to 
use the transparent electrode film as the component of multilayers. Moreover, it is the reflex 
function layer 337 like drawing 6 . Flesh-side electrode substrate 333 of a transparency mold liquid 
crystal optical element Transparent flesh-side electrode 336 It may be formed in the side which is 
not formed and is the reflex function layer 337 like drawin g 7 . Formed substrate 338 Flesh-side 
electrode substrate 333 You may install back. 

[0100] A high-reflective-liquid-crystal optical element is the flesh-side electrode substrate 333. In 
order to lose resolution degradation of the projection image accompanying generation of a twin 
image in the case of the display device which consists of pixels small enough compared with board 
thickness, it is the flesh-side electrode substrate 333. Liquid crystal solidification object complex 
332 The configuration of drawing_5 which forms a reflex function layer in between is desirable. 
[0101] By the configuration of this drawing 5 , it is the flesh-side electrode substrate 333. Since 
there is no need of being a translucency ingredient, semi-conductor substrates, such as Si which a 
semiconductor circuit can integrate, germanium, and GaAs which can form a light emitting device, or 
a sintered compact like ceramics may be used on a substrate in addition to glass or plastics. 
[0102] Moreover, by the configuration of drawjng_5 , it is the reflex function layer 339. It is required 
to also have the function of a flesh-side electrode. In the case of metal-electrode reflective film, 
such as aluminum, silver, and chromium, a reflex function layer serves also as a flesh-side 
electrode, and serves as a reflector, but since the front face is soft, a crack tends to cause a 
reflection factor fall being easy to be generated with the spacer for gap control etc. 
[0103] on the other hand — dielectric multilayers, and In2 03-Sn02 (ITO) and Sn02 etc. — when 
the reflective film by combination with a transparent electrode is formed between a flesh-side 
electrode substrate and liquid crystal solidification object complex, while surface smoothness and 
endurance are excellent compared with the metal membrane, since it has wavelength selection 
reflexibility like a dichroic mirror, there is an operation that the color purity of each colored light can 
be improved. 

[0104] When carrying out color separation composition especially at RGB 3 color using two, the 1st 
above-mentioned monotonous mold dichroic mirror and the 2nd dichroic mirror, using the high white 
lamp of color rendering properties, if it mixes in a red wavelength range, that the light of 570nm - 
590nm wavelength band is green or degrading color purity remarkably are known. 
[0105] Although it is theoretically inseparable in two dichroic mirrors, green or since it is improvable, 
such an unnecessary wavelength band light of degradation of red color purity is effective by using 
the high-reflective-liquid-crystal optical element in which the dielectric multilayers which have the 
spectral characteristic which penetrates the light of this wavelength region were formed. A light 
absorption mold filter may be used as other cures. For example, what is necessary is just to arrange 
the colored glass filter which absorbs wavelength light 590nm or less between the liquid crystal 
optical element for R colored light, and a dichroic mirror, in order to eliminate the light of 570nm - 
590nm wavelength region mixed into R colored light. 

[0106] It sets in the configuration of the high-reflective-liquid-crystal optical element of drawing 5 , 
and is this reflex function layer 339. When patterning is carried out as a pixel electrode and it is 
used, if needed, active elements, such as TFT, a thin-film diode, and MIM, are prepared, and it 
connects. In addition, in order to reduce the reflection which is not desirable, such an active 
element is the flesh-side electrode substrate 333. As for the front face which prepares and touches 
the liquid crystal solidification object complex of a flesh-side electrode substrate, it is desirable to 
make it as flat as possible and to reduce diffuse reflection. 

[0107] When using dielectric multilayers as a reflex function layer of a flesh-side electrode, there is 
two kinds of physical relationship of the flesh-side electrode on a flesh-side electrode substrate 
and the reflective film by dielectric multilayers. That is, one is the case where the reflective film by 
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dielectric multilayers is formed on the flesh-side electrode substrate with which the flesh-side 
electrode was formed. Another is the case where a flesh-side electrode is formed on the flesh-side 
electrode substrate with which the reflective film by dielectric multilayers was formed. 
[0108] Although the former may be applied to all flesh-side electrode substrates and flesh-side 
electrodes, when the latter uses Si single crystal for a rear-face substrate and it forms an active 
element for every pixel in a substrate, it is needed to make it flow with the circuit joints (for 
example, either of the electrodes of 3 terminal structures etc.) of an active element. Specifically it 
is desirable to make it flow through the electrode for a pixel drive and the pixel electrode on 
dielectric multilayers. However, since active elements, such as TFT, are usually formed on a glass 
substrate, they are satisfactory. [ of forming TFT on the dielectric multilayers formed on substrates 
such as glass, ] Moreover, in the case of the latter, let a flesh-side electrode be a transparent 
electrode. 

[0109] In addition, in order that direct applied voltage may act on liquid crystal solidification object 
complex, it is desirable to form a flesh-side electrode on the reflective film by dielectric multilayers 
m respect of a low-battery drive. In this case, when an active element is formed in each of a flesh- 
side (used as pixel electrode) electrode, as for the film of the maximum upper layer which touches 
the active element of the reflective film by said dielectric multilayers, it is desirable to consider as 
the ingredient which does not react by that interface, for this reason — concrete — Si02, Ti02, 
Zr02 </SUB>, Ta 205, and aluminum 203 etc. — it is desirable that it is an oxide dielectric. 
[01 10] On the other hand, when forming the reflective film by said dielectric multilayers on the 
flesh-side electrode substrate with which the flesh-side electrode and the active element were 
formed, a part of applied voltage is consumed by the reflective film by dielectric multilayers. 
Consequently, although effectual driver voltage goes up, there is the advantage on which dielectric 
multilayers act as protective coats, such as an electrode and an active element. 
[01 1 1] In addition, in order to reduce the electrical-potential-difference loss by dielectric 
multilayers and to improve a pixel numerical aperture, after forming a contact hole into dielectric 
multilayers, it is effective by forming a pixel electrode on dielectric multilayers to make it flow 
through the electrode for a pixel drive of an active element and the pixel electrode on dielectric 
multilayers. 

[01 12] Moreover, when an active element is formed in each of a flesh-side electrode, the function 
as a light-shielding film is also achieved so that the light which carried out incidence to the liquid 
crystal optical element of a reflective mold may not reach a direct active element. Consequently, 
even when active elements, such as a big amorphous silicon of the photoconductive effect, are 
used, even if it does not prepare a protection-from-light layer separately, generating of an optical 
beam induced current can be reduced. 

[01 13] In order to raise whenever [ protection-from-light ] furthermore, a light-shielding film may be 
formed on the dielectric multilayers of each active element location at a flesh-side electrode 
substrate side. In order to suppress generating of addition capacity, as a light-shielding film, few 
conductive nonmetallic things are desirable, and a photosensitive black polymer, Si and germanium, 
CdTe, etc. are used. In this case, since dielectric multilayers turn into a protective coat of an active 
element, the dependability of an active element is high also to use of the alkali developer in 
patterning by wet etching. On the other hand, metal light-shielding films, such as Cr, may be formed 
only in each active element location by the side of a flesh-side electrode substrate through an 
insulator layer, and the reflector of dielectric multilayers may be formed on it. 
[01 14] By the configuration of drawin gji and the high-reflective-liquid-crystal optical element of 
drawing_6 , it is the flesh-side electrode substrate 333. It becomes possible [ since a direct liquid 
crystal solidification object complex layer can be heated or cooled from a side, a temperature 
control is easy, and ] to maintain the optimal operating temperature for liquid crystal solidification 
object complex. What is necessary is just to specifically carry out temperature control of the flesh- 
side electrode substrate compulsorily combining a heater, a Peltier device and a heat sink, a cooling 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/10/26 



• JP.07-005419.A [DETAILED DESCRIPTION! 

J 18/44^— v 

fan, a thermometer, etc 

'o-ed the transparent e.ectrode in the 
drawing^ at homogeneiiy A photoc^ ^ment of 

is further formed on it, and it is good also as J T ? ' d,e ectric multilayer reflecting mirror 
In this case, a flesh-side electrode 1h? 1 f P ? ° Pt ' Cal modulator ° f a mold write-in [ optical ] 
patterning. ^ >nd 3 P hotoco "duct>on layer are used without carrying out 

BSO%^^ Si. single crystals Si and 

light reinforcement of a reflective 1 wtSS ^ "^"u^ M ° re ° Ver ' the incident 
light which penetrated the dWectrfa^W Xflelw ■ C ° mp0nent ,s and when a part of 
is desirable to form a non-conductiveTht refl + eCt '" g mrr ° r excites a Photoconduction layer, it 
reflecting mirror and .ZSSSS^"^ ' W 3 * to * te multila ^ 

£ ^p^^o^r^^: 1 ° f space ° pticai r du,at ° r as a '•«•«*■ -.d 

a photoconduction layer side Usual lv CRT ft """"^ """'T'" [ ° PtlCal 3 to introduce «■** from 
(LCD), etc. are used L an image input ' tr3nSP3renCy mo,d crystal display component 
[01 18] Image formation of the image generated hv prt ^ i ™ 

photoconduction stratification nlanf. ■ , „, d LCD may be carried ° u t to a 

combined with rJ^XZ ZlZ7^ ,en \ M °; eOVer ' 3 miniatu - a *°n. each may be 
face electrode substra e of 7n " ° 3 USmg 3 fiber arra V ^ (FAP) as a rear- 

this case, it is desirable in orde to ^^4^^^ w ^ and 3 SP3CG ° ptical ™dulator. In 
face electrode substrate o the f c X fXS^jT*?™ 3CCOmpan * ing se "ing the rear- 
ing two FAP(s) as a gestalt^h 2^^!^^ * ™ 

modulator using CPT - for examnle e ~ 0de 8 "*?j£\? e exam P |e of the space optical 
indicated by 20 1992, rt p^W^ OPUTIKUSU [ ] - Vol.31 and No. - it is 
transfer plate SUPB^^^Z^S^^" 1 ^^ ^ '** m ° dUl3t ° r " (charge 

of voltage formed at one side of ^^n^^T?"* °u ^ d,Stribution or distribution 
multilayer reflecting mirror is formed I i one s de of ^^n^T^ "* ° f ^ A die,eCtr ' C 

^iUst:i,::ri *r c r ai substrate 

-hl^Vo^ I"" r r ° aCh - ^^oZ ingredients, 

dielectric mu.ti.ayerTeflect ng m^ror i no fZed ^ ^ n63r fie,d in which the 

the front electrode .ub^aaT^^SS^^^ e ' e | Ctr ° de " f0rmed ° n * and * is 
reflective mold space optical modulator of an Zi ' 3,temat,ng Voltage betwe *" electrodes, the 
[01221 As the another ?• , u,ator of an °Pt<cal image write-in mold is realized 

LSato ma 6 y b^te^ a PP-ch, a active^atrix 

Potential difference may be " pressed to a liou TctstT S? ^ ^J™ 6 * inf ° rmation elect - a ' 
through CPT by scanning a chaw to a CPT ^ ^ I s °''d«ficat.on object complex layer as it is 

which are used for one stde of CPT at CRT e ' eCtr ° n gUn 3nd e,ectron lens 

through CPT, when the area which ll^ 1 ''^ crystal solidification object complex layer 

decreases in numbe and as a Result J^TV Z effeCtU3 ' P ' Xel me3SuHng area 

trouble, it is desirable to form a ti^l'jZtZ^ Ugh \ Ut ' U c zation fal1 *- order to avoid such a 

multilayer reflecting mirror on ft Tncl £ ^oresse* t° 7^ '° 3 die,ectric 

it. bince the .mpressed electncal potential difference is impressed to 
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a pixel electrode through the lead-wire section of CPT by considering as such a configuration from 
the opposite side of CPT, if the occupancy area of a pixel electrode is secured greatly, efficiency 
for light utilization will not fall. 

[0124] front electrode substrate 331 of a high-reflective-liquid-crystal optical element 
transparence substrates, such as glass and plastics, — it is — the inside — In2 03-Sn02 (ITO) 
and Sn02 etc. — transparent electrode 335 It is formed and is usually made the solid electrode. 
Moreover, front electrode substrate 331 When it has the front face which touches air, it is an 
antireflection film 334 to an interface. It is desirable to form and to reduce a normal reflective 
component. 

[0125] It sets to a high-reflective-liquid-crystal optical element, and is the front electrode 
substrate 331. Since normal reflection of the incident light produced in a transparent electrode 
interface is overlapped on the reflected light by the reflex function layer when a transparent 
electrode interface and a reflex function layer are parallel, the black level of incident light does not 
serve as a small value, but only a low contrast ratio is obtained as a result. 
[0126] As one of the cures which improves contrast ratio degradation resulting from normal 
reflection of such a front electrode interface, it is effective to make un-parallel a front electrode 
interface and a reflex function layer. As shown in draw ing 8 , specifically, it is the front transparent 
electrode film 435. Scattered reflection is carried out, and it intercepts by the 2nd aperture 
diaphragm of a scattered-light removal system, and is made not to reach on a screen by forming 
irregularity in an interface. Moreover, there is also work which eases the hysteresis phenomenon of 
an applied-voltage pair transparency property (V-T curve) peculiar to liquid crystal solidification 
object complex. 

[0127] The shape of a saw tooth wave by which the shape not of a rectangle with many flat sides 
as a configuration of detailed irregularity but the flat side formed for such the purpose are 
constituted from an inclined plane few is desirable. The corroding method (etching) by sandblasting 
or the chemicals which is the polish using the very fine particle as a method of producing the 
configuration of detailed irregularity and its blasting, the welding of a silica particle, etc. are raised. 
[0128] In order to make the detailed high concave convex of optical diffusibility to homogeneity all 
over a substrate, the grinding method is suitable, but detailed irregularity is formed only in the field 
of the front electrode substrate of a liquid crystal optical element of operation, and the sandblasting 
method is suitable in making other fields into the transparence flat side. Especially when a liquid 
crystal optical element needs patterning formation of light-shielding films, such as a black matrix, 
for a front electrode substrate and needs the pixel and alignment by the side of a flesh-side 
electrode substrate by the display device which consisted of pixel electrodes, it is desirable except 
the screen that consider as a transparence flat side and alignment is made easily. Moreover, it is 
desirable in order that also making a seal part into a flat side may prevent mixing of a bubble etc. 
[0129] or it is shown in drawin g 9 — as — front transparent electrode film 435 Si02 from which a 
refractive index differs, Ti02, Zr02, MgF2, aluminum 203, and CeF3 etc. — the monolayer of the 
organic substance, such as an inorganic substance and polyimide, and multilayer interference 
dielectric film 434 It is good also as a combined multilayer antireflection film. 
[0130] As other cures, as shown in drawing 10 , it is the reflex function layer 437. Substrate 438 
which is the formed reflective means It installs separately behind a transparency mold liquid crystal 
optical element, and is the reflex function layer 437 about a transparency mold liquid crystal optical 
element. It receives, and the interface reflected light of a transparency mold liquid crystal optical 
element is intercepted by the aperture diaphragm of a scattered-light removal system, and it is 
made make it incline and not to reach on a screen. 

[0131] In order in the case of the display device by which the high-reflective-liquid-crystal optical 
element is especially constituted from a small pixel compared with the board thickness of a flesh- 
side electrode substrate to form a reflex function layer between a flesh-side electrode substrate 
and liquid crystal solidification object complex so that degradation of resolution may not be caused, 
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it is desirable to reduce interface normal reflection by considering as the multilayer antireflection 
film which forms detailed irregularity in the ITO electrode interface of a surface electrode substrate, 
or uses ITO as a component. 

[0132] the projection mold liquid crystal optical equipment of drawin g 1 and drawing 2 — setting — 
light source system 1 from — the emitted emission light — the color separation composition optical 
system 2 (dichroic mirror of two monotonous molds), and each high-reflective-liquid-crystal optical 
element 31 A — 32A and 33A Condenser lenses 31 B, 32B, and 33B arranged in between Yukimitsu 
Taira is formed mostly. High-reflective-liquid-crystal optical elements 31 A, 32A, and 33A Incidence 
is carried out and they are the condenser lenses 31 B, 32B, and 33B with the again same reflected 
light It is condensed, and it is generated so that the opening 13 near the 2nd focus of an ellipse 
mirror and an image [ **** ] may not be lapped with the opening location near the 2nd focus of an 
ellipse mirror. 

[0133] These three condenser lenses 31 B, 32B, and 33B It is more desirable for a convex to face a 
high-reflective-liquid-crystal optical element as a configuration with which a planoconvex spherical 
lens is usually used and aberration is reduced. However, since the surface reflection in both sides of 
a lens and an interface with the air by the side of the optical incidence of a high-reflective-liquid- 
crystal optical element arises in this case, it is desirable to form an antireflection film in these 
fields. 

[0134] Moreover, these three plano-convex lenses 31 B, 32B, and 33B When a flat surface is 
considered as the arrangement which faces a high-reflective-liquid-crystal optical element, 
reflection of two interfaces can be sharply reduced by joining a high-reflective-liquid-crystal optical 
element to a lens in optical adhesives, refractive-index matching oil, etc. In this case, high- 
reflective-liquid-crystal optical elements 31 A, 32A, and 33A It is not necessary to form an 
antireflection film in an interface with air, and is good only for the convex of a lens only by forming 
an antireflection film. The case of such a configuration is shown in draw ing 1 and drawing 2 . 
[0135] In the projection mold liquid crystal optical equipment of this invention, other configurations 
about a high-reflective-liquid-crystal optical element are shown in drawing 1 1 and drawing 1 2 . 
Namely, front electrode substrate 531 which **** |j qu jd crystal solidification object complex Flesh- 
side electrode substrate 533 An electrode is used as a transparent electrode and it is the flesh- 
side electrode substrate 533. It is the reflective mold condensing stratum functionale 537 to the 
side in which the transparent electrode is not formed. By preparing, it is the high-reflective-liquid- 
crystal optical element which unified both operations of condensing and reflection. In this case, 
condenser lenses 31 B, 32B, and 33B in drawing 1 and drawin g 2 It is unnecessary. This reflective 
mold condensing stratum functionale is summarized, and it is called a condensing nature reflective 
means. 

[0136] The reflective mold condensing stratum functionale is offered by forming a reflex function 
layer in non-plane [ like the spherical surface or an ellipsoid side ]. If it installs in near which 
separated the aperture diaphragm of light source optical system a little from the core of a 
spherical-surface object in the case of a spherical mirror, incident light will be condensed by near 
distant from the core of a spherical-surface object a little as a conjugate image of the aperture 
diaphragm of light source optical system, after being reflected with a spherical mirror. Moreover, if 
the aperture diaphragm of light source optical system is installed near the 1st focus of an ellipsoid 
object in the case of an ellipsoid mirror, incident light will be condensed as a conjugate image of the 
aperture diaphragm of light source optical system near the 2nd focus of an ellipsoid object, after 
being reflected in an ellipsoid mirror. 

[0137] An above-mentioned converging mirror is the flesh-side electrode substrate 533 like drawing 
1J to the transparency mold liquid crystal optical element which consists of a front electrode 
substrate which **** liquid crystal solidification object complex, and a flesh-side electrode 
substrate here. It may be unified and you may dissociate like drawing 12 . the case where it unifies - 
- the convex of a plano-convex lens — a reflex function layer — forming — a flat surface — 
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transparent electrode 536 forming - flesh-side electrode substrate 533 ****** - the good 
Planoconvex to carry out ] reflecting mirror by which the reflecting mirror was formed in the 

r0138l X Li ' H P,an °-T, VeX ' enS may be jdned to a transparency mold liquid crystal optfc I element 
[0138] Like d^wjngJ2 , smce .nterface reflection is reduced for the direction of one apparatuT 
compared w,th a d.screte type, in efficiency for light utilization and a contrast ratbTis 
advantageous Moreover, it is desirable to form an antireflection film in an interface with air other 
than a reflectmg layer. Liquid crystal solidification object complex layer 532 whic !s a th 
modulat.on layer m the case of the display device by which the transparent dectrode o the hieh- 
reflect.ve-l.qu.d-crystal optical element shown in aVawmg 1 1 and drawing12 ftcroSt^ fi3. 
P.xel Condensing nature reflex function layer 537 If^pafaTed morelh^fe lenglh a twtn ma« 
generates and .s not desirable in a projection image * ' " ' mage 

[0139] Therefore, in such a case, it is the liquid crystal solidification object complex laver 532 bv 
2 r "2° 3 FreSne ' ' enS confi e- a tion etc. Reflex function layer 53? It i necessa^ to 
shorten spacing In he projection mold liquid crystal optical equipment usmg the h gh-reflectiv^- 

shown in **** and ***** ■ ° ther J — ^™ 

^fj^^S? T 6 ? 6 !! qUid CrVStal ° PtiCal 6,ement which P inche d the liquid 

crystal sol.dmcat.on object complex of a dispersion condition for actuation of the projection mold 
e(^trochromat.c display optical equipment of this invention in the state of e ectricaT-po entS 
difference un-.mpress.ng ,s used. In the part of the transparency condition of the liquid crvsTa 
optical element of a reflective mold, light penetrates, with the reflective fi^ t reflects and 
outgoing rad.ation (normal reflection) is returned and carried out. Since thiTVecSear-orol^tion 

z^xxszzz the e ~ — — - diffus h ed^-bSr tlon 

Si 4 JtL° n ° th f r hand> in tHe Part of a dis P«rsion condition, light is scattered about and outsoins 

d.spersion part aga.n, ,t is scattered about further and high scattering power fs oftainedTv thf 
i crystal solidification object complex layer thin as a'result. Moreover, £ consid/rs as the 

cZl so SnSnZ^" ""I" ° PtiCal 6,ement ° f 3 t-nsparency mold, since a iqu d 

5lS irnnlf ° bje ?* C ,° mpleX layer ,S made driv ^ voltage can be reduced 

as ituid crTs S s^HT 80 ° n ° bjeCt matHX bV WhiGh 3 ' arge "umber formation of the hole fine 

a ' h » : °: objec i complex was carried ° ut - and **** ^1 ^ ^ the P a rt 

ot the hole was filled up, and is made mostly in agreement with the refractive index of the liauid 
crystal wh.ch the refractive index of the solidification object matrix uses in one at thl timJ 

z r :rsritt a d n est c bi ric t al ~ di *r nce - or « ^oZ^^L „ 

this case, it is des.rable to use the liquid crystal solidification object complex whose refractive- 
mdex an,sotropy deltan of the liquid crystal to be used is 0.18 or more. hTd^SJt^it 
mostly ,n agreement with the Tsunemitsu refractive index (no) of the liquid crystal whbh the 
7^^ c t^ 0n "** m ^ - « -in/the nlati'ctuidtsta, of 

Sale and afle C s r rS SOl | idif : C 1 0n ^ h Pinched betW6en a front electrode 

-hS^^S wSte return tt^ 

£a^ 

refractive index of hqu.d crystal changes with the impression conditions of the inTe " electode 
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electrical potential difference of this reflective type of liquid crystal optical element, when both 
refractive index is in agreement it will be in a transparency condition (normal reflection is carried 
out and light is outgoing radiation), and when refractive indexes differ, it will be in a dispersion 
condition (the diffused light is outgoing radiation). 

[0144] Although the liquid crystal solidification object complex which consists of a solidification 
object matrix by which a large number formation of this fine hole was carried out, and liquid crystal 
with which the part of that hole was filled up is the structure by which liquid crystal was confined in 
a liquid bubble like a microcapsule, each microcapsule does not need to be independent completely 
and the liquid bubble of each liquid crystal may be opening it for free passage through a slit like a 
porous body. 

[0145] What is necessary is for the liquid-crystal solidification object complex with which the liquid- 
crystal optical element of the reflective mold used for this invention was equipped to mix liquid 
crystal and the hardenability compound which constitutes a solidification object matrix, to make it 
the shape of the shape of a solution, and a latex, and for photo-curing, heat curing, hardening by 
solvent removal, reaction hardening, etc. to carry out this, to separate a solidification object matrix, 
and just to make the condition that liquid crystal distributed in the solidification object matrix take. 
[0146] Since this hardenability compound can be hardened within a sealing system by making it 
photo-curing or a heat-curing type, it is desirable. By using a photo-curing type hardenability 
compound especially, it cannot be influenced by heat, can be made to harden for a short time, and 
is desirable. After forming a eel using a sealant like the conventional usual TN liquid crystal optical 
element as a concrete process, pouring in non-hardened mixture [ compound / liquid crystal and / 
hardenability ] from an inlet and closing an inlet, it can heat whether an optical exposure is carried 
out and can also be made to harden. 

[0147] Moreover, in this invention, not using a sealant, in the case of the liquid crystal optical 
element of a reflective mold, non-hardened mixture [ compound / liquid crystal and / hardenability ] 
can be supplied on either electrode substrate of a front electrode substrate and a flesh-side 
electrode substrate, and the electrode substrate of another side can also be stiffened by optical 
exposure etc. in piles after that. 

[0148] Of course, after that, a sealant may be applied on the outskirts and the seal of the 
circumference may be carried out. According to this process, in order for what is necessary to be 
just to only supply a roll coat, a spin coat, printing, spreading according non-hardened mixture 
[ compound / liquid crystal and / hardenability ] to a dispenser, etc., an impregnation process is 
simple and productivity is very good. 

[0149] Into non-hardened mixture [ compounds / these / liquid crystal and hardenability 
compounds ], spacers, such as a ceramics particle for substrate gap control, a plastics particle, and 
a glass fiber, a pigment, coloring matter, a viscosity controlling agent, and the other additives that 
do not have a bad influence on the engine performance of this invention may be added. Since that 
part can always be changed into a light transmission condition by stiffening only the part of the 
specification [ the component which is in a dispersion condition ] in the case of this hardening 
process at the time of electrical-potential-difference un-impressing where a sufficiently high 
electrical potential difference is impressed, when there is a thing which wants to indicate by fixed, 
such a usual state transparency part may be formed. On the contrary, in the case of the component 
which is in a transparency condition, a usual state dispersion part can be similarly formed at the 
time of electrical-potential-difference un-impressing. 

[0150] The permeability in the transparency condition of the liquid crystal display component of the 
reflective mold which used this liquid crystal solidification object complex is so good that it is high, 
and, as for the Hayes value in a dispersion condition, it is desirable that it is 80% or more. In 
accordance with the refractive index of the liquid crystal which the refractive index of a 
solidification object matrix (hardening back) uses, it is made not in agreement [ in either an 
electrical-potential-difference impression condition or the condition of not impressing ] with the 
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refractive index of the liquid crystal which the refractive index of a solidification object matrix uses 
in this invention in the reverse condition. By this, when the refractive index of a solidification object 
matrix and the refractive index of liquid crystal are in agreement, light penetrates, and light will be 
scattered about when not in agreement (nebula). The dispersion nature of this component is higher 
than the case of the liquid crystal display component of the reflective mold of conventional DSM, 
and the display of a high contrast ratio is obtained. 

[0151] no of the liquid crystal which the refractive index of a solidification object matrix (hardening 
back) uses in the state of electrical-potential-difference impression especially in this invention It is 
desirable to make it in agreement. Since the permeability at the time of light transmission becomes 
high by this since it will be in a transparency condition at the time of electrical-potential-difference 
impression, and it penetrates to homogeneity, the contrast ratio of a display improves. 
[0152] As for the liquid crystal by which distributed maintenance is carried out into a solidification 
object matrix, it is desirable that they are the independent particle or the particle which the part 
opened for free passage. Since it is compatible in the high permeability at the time of driving by high 
scattering power and a high low battery, this is effective. Dispersion is caused by existence of the 
interface of liquid crystal and a solidification object matrix. 

[0153] For this reason, dispersion nature improves, so that the area of this interface is large. With a 
certain optimal liquid crystal particle diameter, in order to increase the area of this interface, 
solidification object matrix ingredients, such as resin, and the separated amount of liquid crystal are 
made [ many ] independently. That is, it is important to make [ many ] liquid crystal grain density. 
[0154] However, if the solidification object matrix and the separated amount of liquid crystal are 
increased, it comes to take the structure which each liquid crystal particle came to open for free 
passage someday, and all liquid crystal opened for free passage further, and since this leads to loss 
of a solidification object matrix and the separated liquid crystal interface, it will lead to the fall of 
scattering power. 

[0155] In order to contribute to dispersion nature and to obtain high dispersion nature, as for 
refractive-index anisotropy deltan (=ne~no) of the liquid crystal to be used, it is desirable that it is 
above large to some extent, deltan>=0.18 are specifically desirable, and deltan>=0.20 are still more 
desirable. Furthermore, the range of 0.25 >=deltan>=0.21 is desirable. And the range of 13 
>-deltaepsilon>-5 is desirable. Furthermore, the range of 11.6 >=deltaepsilon>=5 is desirable. 
Moreover, no of the liquid crystal to be used It is desirable that it is mostly in agreement with the 
refractive index (np) of a solidification object matrix, and high transparency is acquired at the time 
of electric-field impression at this time. It is desirable to specifically fill the relation of no-0 03<np 
<no+0.05. 

[0156] Moreover, in order to raise dispersion nature, it is effective to make the volume fraction phi 
of the liquid crystal which can operate liquid crystal solidification object complex increase, phi> 20% 
is desirable, phi> 35% is desirable for having higher dispersion nature, and phi> 45% is still more 
desirable. If phi becomes not much large, since the structural stability of liquid crystal solidification 
object complex will worsen on the other hand, phi< 70% is desirable. 

[0157] In the liquid crystal solidification object complex of the liquid crystal optical element of the 
reflective mold in this invention, at the time of electrical-potential-difference un-impressing, since 
the liquid crystal molecule is arranged in response to effect on the solidification object matrix wall 
surface, it has not been arranged in the fixed direction. For this reason, when both refractive 
indexes differ in this condition, a dispersion condition (that is, nebula condition) is shown. 
[0158] In the liquid crystal optical element of the reflective mold in which a dispersion condition is 
shown at the time of such electrical-potential-difference un-impressing being a display device 
which has a pixel electrode and using this as a projection mold display, since light does not reach a 
projection screen even if light is scattered about and it does not prepare a light-shielding film in any 
parts other than the picture element part part of a flesh-side electrode, the part without an 
electrode looks black. By this, in order to prevent the leakage of the light from parts other than a 
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location, or a front electrode subrtmL ST ele + C . tr0de substrate corresponding to a wiring electrode 
c^^^trS^^^^l^^ 11 ? 1 ? S t ing s «*°" * making *. potentia, 

ZVl^^ h :z:zt:z% made into a ■** bv s , iffe „ ing only . 
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fmLTM " ^ project ; on can be "nd a bright display is obtained 

Ngbt-shieidinX b^«„*^„ d ^x h *^rv- bl,ck - * is r neoessary to f °™ 3 

=3^HS~£=Hfi .... 

5 ti^nilr^ i„ e , d h 3 S ' ight '? kage ,i8ht ° f the multila ^ t time of 
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r b or a Thott i ^ ° n 3 SCreen ' Wi " b6COme tHe C3USe ° f de ^dation of a contrast 

ratio, or a ghost image and luminescent-spot generating. In order to reduce such the stray light it- is 
desirable to carry out light absorption nature black processing to the field which does not block the 

other" i2 l°e 2i T 1 5* C r eS '. SUch as various °P tical elements which constitute fields 

' Hanthe fi :' d of / liqu,d crystal °P tlcal e| ement of operation and projection mold liquid crystal 
optical equipment, and an electrode holder. wy«ai 

EL 7 nf Spedf ' cally ' a k bla , ck Coa f is a PP |ied t0 the glass side field and substrate side face around a 
field of operation of the front electrode substrate of a liquid crystal optical element. Moreover a 
black coating ,s applied to the side face and rear face of a flesh-side electrode substrate ' 
lTnt rm Z e ' fl ° PtiCal elements ' such as a condenser lens, a condensing nature reflective 
block incident1ight r0 ' C m ' rr ° r ' * '* d6Sirable ^ ^ 3 b ' aCk COating t0 the fie ' d Which does not 
[0175] Next, the structure in the eel of a liquid crystal optical element is explained. Use of a 

c ° m P ound 15 desir able as a hardenability compound which is not hardened [ which 
institutes the above-menfoned liquid crystal solidification object complex from this invention ] 
and use of a photoresist vinyl system compound is desirable especially. Specifically a photoresist 
acrylic compound is illustrated. The thing containing the acrylic oligomer which carries out 
rn S-f ° n hardening b y °P tical exposure especially is desirable 

matrix LZ *! I'^r T^' invention ' the refractive index of a solidification object 

matnx IS no of the l.qu.d crystal that what is necessary is just a nematic liquid crystal. Liquid crystal 

thtLid n ^r. ment K S d€ t ab,e - A ' thOUgh * USe inde P end ently or a constituent may be used 
this | iqU(d crystal can be said as it is more advantageous to use a constituent for filling various 
m itary requirements such as an operational temperature range and operating voltage 
H J, I hi T e ^ er ' ^ u He ' iqUid CrySta ' US6d f ° r liquid crystal solidification object complex it is 
the a b l n ! d d r t r P £ 0t ° r ™ S \ c ™^ homogeneity, when a photoresist compound* sed, 
Hiffl hard J ned | mater . ia ' aft er optical exposure does not dissolve, or considering as what has the 

each t S T? ab, u, MOreOVer> Wh6n USing 3 constituen t what has as near the solubility 
ot each liquid crystal as possible is desirable. 

[0178] When manufacturing liquid crystal solidification object complex, a substrate and a 
^TaTlTnl SUb f ^ are arranged J ke the conventional usual liquid crystal optical element so 
ttf mix.H i f SUrface u may co J unter - The se al of the circumference is carried out by the sealant 
the mixed liquor for non-hardened liquid crystal solidification object complex is poured in from an 

s suodied C ° S ! d ' n °r hardened mi *ure C liquid crystal / a hardenabi.ity compound and ] 

may £ mlnTfaTuid^ ^ " e ' eCtr ° de ° f an ° ther ^ ^ «* * 

il 7 Hnim°Jr id CrVSta • "^^ CrVStal ° PtiCal Glement ° f this invention ma * add d ichroi S m 
coloring matter mere coloring matter, and a pigment, or what was colored as a hardenability 

whTbel 6 ^ neC6SSary t0 eVaP ° rate the mere solva "t and the water 

which become unnecessary at the time of hardening in this invention by using liquid crystal as a 

^^^^■ , ° ,idifiCrt ^ ° bj6Ct COmP,eX ' Stiff6ning 3 Ph0t ° resist compound by 
I Th reaSOn ' SmCe rt ° an harden by the sealing "V*™- th e manufacturing 

has the 0 L* n ?. lmpregnat ' on to the conventional eel can adopt as it is. it is reliable, and since it also 

b'omes hfgh m e o n r e e SS * PaStmg UP ^ W * h 3 Ph ° t0resist COmp ° und ' ^dependability 

[01 1 80] Thus by considering as liquid crystal solidification object complex, the danger that an up- 
strictlv^ke^he I^TM s h°^t~~ c ' rcu 't needs to control neither orientation nor a substrate gap ' 
wh ch ci^Vontrof U / QU CrySta ' ° ptical element 'ow. and the liquid crystal optical element 
v«?JSS, T 3 transpa, ; ency cond, t |0n a " d a dispersion condition can be manufactured with 

recTi. nf -Ton" V ^ ^^"i ^ neCM8ary t0 Set U P *• ratio of the 

rectilinear propagation component and dispersion component which reach on a projection screen so 
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£ fccriwT!f ? Sir ' d " iSPlaV C<, * aSt and diSplay bri « h, " ess <=«" obtain*! with 

a JZ ! anfaTens ' " " * ^ Whi ° h " eqUiPment " Hch reduoes «» «™« «**. and 

^^^^^ °-<» - raise 

10182] Furthermore, temperature-control machines, such as a heat sink, a heater and a Peltier 



[0184] 



mini e0Ve u t i e u dichr ° iC mirr ° r f ° r C ° lor se P ar ation composition consists of two two-sort 
oeroenrT "f 1 J™ ^ ° f the °P tical axis in optical system and the 

mahW to di °h 3 ° IC m ' rr0r t0 make SeqUential — ngement is carried out without 
making two dichroic mirrors cross so that alphal and alpha2 may become 20 degrees - 35 degrees 

b^com ™Z£ 7*0 d"* indude h .^ Deta which tw ° sorts of dichroic mirror sides make lay 
of aTh! • tf 663 ' Wh ' le the Spectral characteristic of color separation composition 

r018 M m,rr °:u IS eXCe " ent 3 COl ° r se ° arati °" composition system can be miniatured 
L0186] Moreover, the optical system which consists of a light source svstem ^lllr, V 

^::^r d v efle ? ive r ,d ,iquid crystai ™— - 

bv the hS ' ? C ° nfi *> Ura *r 0f each component mentioned above. Furthermore, the light Reflected 
^ l 3S£r ~ ~— "* " ^ »™„ can ne 
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fiS S in t mirr ° r 'r r uf Cti ° n m °' d Nquid CrVStal ° ptical e ^P"ent excellent in the homogeneity of the 
E Ml M nS ' C g M^f V d,Stribution of screen i^ident light and color distribution is obtained 
™£reZZ e nfl : ^ fUnCt '° n "T ° f 3 hi ^-- fl -tive-.i q uid-crysta. optica, element shows 
a h.gh reflection factor while an optical reflector with sufficient surface smoothness is acauirTd 

L0190] Furthermore, since a spectral reflectance can be adjusted to arbitration according to thp 
configuration of the reflective film by dielectric multilayers and it has wave"lg\h sdec^n 
reflex.bility, the , effectless of the same reflective mold light filter as the cX filter o a liaht 

epaTerbeTween SK? ^T"? *" m " W ^ C ^ separation comp ^on fs 

prepared between light source optical system and a high-reflective-liquid-crystal optical element 



[0192] 
[Example] 



ionwL 0 Ne , X i tHe f amP,e ° f th,S inVenti ° n is ex P |ained with reference to a drawing The 

substrate 633 It created " deP ° S,t, ° n ~ f ° rm '' ng ~ flesh - side 

u. .not. or metal membrane that forms membranes to a front electrode q.ihQtr^ \„ * 
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[0195] In this case, the property of TFT is degraded in order that the dielectric multilayer reflecting 
mirror which intervenes between TFT and a metal membrane may act as a capacity, if a metal 
membrane is used for a light-shielding film. Furthermore, since incident light will be reflected by 
reflection of a surface of metal in the case of a reflective mold, it is because a TFT part does not 
serve as protection from light corresponding to black. 

[0196] Detailed irregularity is formed in extent which reduces the normal reflected light for the 
whole surface of a glass substrate, and does not reduce the transmitted light extremely on the 
other hand, and it is the ITO transparent electrode 635 on it further. It forms and is the front 
electrode substrate 631. It carried out. This flesh-side electrode substrate 633 Front electrode 
substrate 631 The seal of the periphery was carried out by the sealant, and the reflective mold eel 
of three RGB was produced. 

[0197] The eel configuration was [ 640 480 length x width and each pixel size of 4.4 inches of 
vertical angles and the number of pixels ] 140micrometerx140micrometers. Moreover, in this 
reflective mold cel. since it is not necessary to form the light-shielding film which was required for 
the conventional TN liquid crystal optical element on a front electrode substrate, the numerical 
aperture of a pixel indicates the high value to be 58% in the state of the transparency mold eel 
before forming the reflective film. Moreover, a diagonal dimension and each dimension in every 
direction are larger than this, or it is also possible to form a TFT eel with a still higher pixel 
consistency. 

[0198] Furthermore, since a part for an are recording part by volume was also used as opening by 
forming the reflective film by dielectric multilayers and considering as a reflective mold eel, the 
value with a as big numerical aperture as 67% was acquired. When the TN liquid crystal optical 
element of the transparency mold conventional with the same TFT configuration was used the 
numerical aperture remained in 40% and a low value with light-shielding film formation. 
[0199] In the above-mentioned eel, deltan injected into the eel the solution with which about 0 24 
and deltaepsilon dissolved about 16 nematic liquid crystal in an acrylate monomer, 2 organic- 
functions urethane acrylate oligomer, a photo-curing initiator, and homogeneity, stiffened liquid 
crystal solidification object complex by ultraviolet-rays exposure, and produced the reflective mold 
liquid crystal display eel which is three pieces whose amounts of liquid crystal are 68wt(s)% 
.0200] When the applied voltage used as 90% of permeability of saturation permeability was defined 
as driver voltage, each driver voltage of these high-reflective-liquid-crystal optical elements was 
6V. Furthermore, it is the charge 641 of black-colored for light absorption in order to reduce rear- 
face reflection of the transmitted light on the front face of the flesh-side electrode substrate of a 
h.gh-reflect.ve-liquid-crystal optical element. It applied. And the heat sink with a built-in heater in 
which the thermocouple for thermometries was attached from on the was pasted up and the air 
cooling fan was prepared back. Acting as the monitor of the temperature of this thermocouple in the 
state of an actual projection display, it considered as heater heating and the device which can carry 
out air cooling compulsorily so that the temperature of each high-reflective-liquid-crystal optical 
element might be held in 35-degree-C range in which it is **5 degrees C. 
[0201] it is shown in drawing,! - drawing^ — as — these three reflective mold liquid crystal 
display components 31 A. 32A, and 33A for RGB The with a focal distance of 180mm flat-surface 
side of the planoconvex spherical lenses 31 B, 32B. and 33B was joined to the front electrode 
substrate with optical adhesives. and it considered as the reflective mold liquid crystal display 
component blocks 31, 32, and 33. The antireflection film corresponding to each wavelength band is 
formed in a lens convex, and the reflection factor is stopped to 0.1% or less. 
[0202] Next, they are the light source system 1 of drawing 1 and drawing 2 , the color separation 
composition system 2. and the projection lens system 4 about these reflective mold liquid crystal 
display component blocks 31, 32, and 33. Projection mold electrochromatic display optical 
equipment was constituted combining the projection mold equipment which it had. Light source 
optical system 1 for projection It set, 250W and a metal halide lamp with an arc length of 5mm were 
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used for the light source 11, and it condensed in the ellipse mirror 12 with a cold mirror. The light- 
emitting part of the light source 1 1 has been arranged near the 1st focus of an ellipse mirror, and 
the cone-like prism 14 has been arranged near the 2nd focus of an ellipse mirror. 
[0203] Cone-like prism was made into the sense in which light carries out incidence from the base, 
and light carries out outgoing radiation to a vertical-angle side, and after it processed and ground 
optical glass so that a vertical angle might become 120 degrees, it formed the a nti reflection film in 
the front face. Furthermore, the diameter of opening installed the aperture diaphragm 13 which is 
adjustable in the optical outgoing radiation side of cone-like prism. 

[0204] It sets to optical system and is the main optical axis 5 about the bisection shaft of the 
optical axis of the incident light to a reflective mold liquid crystal display component, and the optical 
axis of the reflected light from a reflective mold liquid crystal display component. If it sets Two two- 
sort monotonous mold dichroic mirrors 21 and 22 which are color separation composition means 
The normal and main optical axis 5 Sequential arrangement was carried out without making it cross 
so that the include angle to make may become 30 degrees, and so that the include angle beta at 
which the mirror side makes two dichroic mirrors may become 60 degrees. 

[0205] Moreover, it has been arranged so that the include angle gamma with the optical axis of the 
perpendicular of the reflector of a reflective mold liquid crystal display component, incident light, 
and the reflected light to make may become 6 degrees. Moreover, the flat surface which becomes 
settled with the optical axis of incident light and the optical axis of the reflected light in the 
reflector of a high-reflective-liquid-crystal optical element, and the flat surface which becomes 
settled with the normal of two dichroic mirrors have arranged so that it may intersect 
perpendicularly. 

[0206] With the projection mold electrochromatic display optical equipment of this example, in 
drawing 1 and drawing 2 , the red wavelength light R is reflected with the 1 st monotonous mold 
dichroic mirror 21, the blue wavelength light B is reflected with the 2nd monotonous mold dichroic 
mirror 22, and it is considering as the configuration which the green wavelength light G penetrates. 
The spectral characteristic of a dichroic mirror had the high design degree of freedom compared 
with a notch mold filter like G reflection of the direction of an edge mold filter like R reflection or B 
reflection, and since color purity tends to have improved, it was made into such a configuration 
specification. 

[0207] It has the spectral characteristic of a short wavelength transparency mold which the 1st 
monotonous mold dichroic mirror 21 reflects orange (R) with a visible wavelength of 575nm or more 
among the light from a light source system, and penetrates other wavelength light. What has the 
spectral characteristic of a long wavelength transparency mold which reflects blue (B) with a visible 
wavelength of 500nm or less among the light from the 1st monotonous mold dichroic mirror 
transmitted light, and penetrates other wavelength light was used for the 2nd monotonous mold 
dichroic mirror 22. The 1st and 2nd monotonous mold dichroic mirror transmitted lights were green 
(G). 

[0208] it is shown in drawin g 1 — as — light source system 1 from — two dichroic mirrors 21 and 
22 arranged in the meantime since the light by which outgoing radiation was carried out turns into 
emission light and it is emitted to the high-reflective-liquid-crystal optical element blocks 31, 32, 
and 33 An incident angle changes with locations within a field. 

[0209] That is, in the top view of drawin g 1 , in the 1st monotonous mold dichroic mirror 21, 
whenever [ incident angle / of an incident ray ] serves as a value as small than alpha 1 as the 
drawing Nakagami side of a dichroic mirror, and whenever [ incident angle / of an incident ray ] 
serves as a value as small than alpha 2 as the drawing Nakashita side of a dichroic mirror with the 
2nd monotonous mold dichroic mirror 22. 

[0210] Thus, compared with a top, even when the incident angles to a dichroic mirror differ in a 
field, thickness distribution of the dielectric multilayers which determine the spectral characteristic 
of a dichroic mirror is forming the bottom with the 2nd monotonous mold dichroic mirror with the 
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1st monotonous mold dichroic mirror so that the bottom may become thick compared with the 
bottom, so that the spectral characteristic within a field may become the same. 
[021 1] Since the incident light and the reflected light of a high-reflective-liquid-crystal optical 
element pass along the same projection optical path by the top view of drawin g 1 , the effect of 
oblique incidence is the same at incident light and the reflected light, and the spectral characteristic 
of the above-mentioned dichroic mirror is effective. Moreover, with the side elevation of drawing 2 
there is little effect to which it does to the spectral characteristic since it is small compared with 

30 degrees [ in / in the tilt angle based on angular dispersion / the top view of 6 degrees and 
drawing^ J although, as for the incident light and the reflected light of a high-reflective-liquid- 
crystal optical element, incident angles differ. Therefore, what is necessary is just to form thickness 
distribution of the dielectric multilayers of a dichroic mirror in bearing in space in the top view of 
drawing 1 . 

[0212] With such a configuration, as mentioned above, although the color purity of B-G was 
satisfactory, in order that yellow (wavelength of 575nm - 595nm) might mix into R. red with high 
purity was not obtained but it became orange by as [ this ]. When using the metal halide lamp 
especially, it is easy to produce a luminescence peak strong against this wavelength region and 
degradation of color purity becomes remarkable. Then, reflective mold liquid crystal display 
component 31 A for R It considered as the die do IKKU filter which has the spectral characteristic 
of the short wavelength transparency mold which reflects the light wavelength of 595nm or more 
sets the reflective film by dielectric multilayers, and penetrates the light to at least 575nm - 590nm. 

[0213] In addition, in order to amend a difference of the optical path length of BGR accompanying 
dichroic mirror transparency and reflection, they are each reflective mold liquid crystal display eels 

31 A, 32A, and 33A. Joined condenser lenses 31 B. 32B, and 33B Thickness was made to differ. 
Namely, what has a thick condenser lens was used in order for the object for R the object for B 
and G. 

[021 4] The emission light emitted from the opening 1 3 near the 2nd focus of the ellipse mirror of a 
light source system Thus, dichroic mirrors 21 and 22 for color separation composition After color 
separation was carried out to RGB, Each reflective mold liquid crystal display components 31 A 32A 
and 33A Joined condenser lenses 31 B, 32B, and 33B Yukimitsu Taira is formed mostly and they are' 
the reflective mold liquid crystal display components 31 A, 32A, and 33A. Incidence is carried out It 
is again condensed with the same condenser lens, and the reflected light from the reflector of a 
reflective mold liquid crystal display component is generated by the location where opening near the 
2nd focus of an ellipse mirror and an image [ **** ] do not lap with opening of the 2nd focal 
location of an ellipse mirror. 

[0215] It is the incident light study system 4 so that an incident light study system consists of a 
projector lens and a diffused-light removal system, and the diaphragm 41 which is equipment which 
reduces the diffused light may be considered as the configuration which can carry out adjustable 
L of the diameter of opening ], it may be installed in the interior of the projector lens 42 with which 
it consists of two or more lenses and the opening 13 of the 2nd focal location of an ellipse mirror 
and an image [ **** ] may correspond to the variable-aperture location of a projector lens It has 
arranged. Incident light study system 4 which includes this drawing 41 in a component It is projected 
by the projection screen which is not illustrated. 

[0216] At this time, the directivity of the incident light to a reflective mold liquid crystal display 
component is the light source optical system 1. The diameter psi and condenser lenses 31 B 32B 
and 33B of the adjustable aperture diaphragm 13 The angle of divergence which becomes settled' 
with a focal distance f, and delta 1 (=2tan-1 (psi/2f)) can express. Moreover, incident light study 
system 4 The diameter phi and condenser lenses 31B, 32B, and 33B of the adjustable aperture 
diaphragm 41 for diffused-light removal The converging angle delta 2 which is a directive angle of 
divergence of the light on which it is projected with a focal distance f becomes settled 
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[02 7] Light source system 1 The adjustable type aperture diaphragm 13 and incident light studv 
system 4 The 2nd aperture diaphragm 41 of an adjustable type has it, in order that adjusting ^ and 
carrymg out adjustable [ of each opening diameter ] so that the angle of divergence delta T and the 
converging angle delta 2 of an outgoing beam of light source optical system may become a most 
SSXlT- n0t u degrade the rate for Mitsutoshi. and a contrast ratio, [ desirable ] 

t Jl in T & * P : 0ject, '° n 0 T' d C °' 0r ' iquid Crystal displa y of such a configuration, the adjustable 
type aperture diaphragm 1 3 of a light source system, and the adjustable type 2nd aperture 
diaphragm 41 of an mc.dent light study system were changed under the conditions of delta 1=delta2 
include-angle de.ta1=de.ta2 were changed, and the contrast ratio and the flux of l^h on a 
ESS I 0 " IT*" W6re measured Th « result was summarized in Table 1 

hLh ?' L ab ' e 1 Sh t OWS Wh3t ° btained the engine Performance at the time of using the 

h.gh-reflective-hqu.d-crystal optical element in which the TFT array was formed by optical count 
from the measurement result using the reflective mold optical element by which dielectnc 

iSSST ^ f ° rmed 38 3 ° n tranSP3rent el6Ctrode film as a -ar-fice tetrode 

[0220] 

[Table 1] 



AStd 1 (=5 2) 






4° 


3 0 0 


3 7 0 


6° 


2 0 0 


7 0 0 


8° 


12 0 


10 0 0 


1 0° 


9 0 


13 0 0 


1 2° 


6 0 


15 0 0 



of t 2 hl 3 N Tl^ °* bt3in h,gh C ° ntraSt dlSplay With suff icient visibility since the quantity of light 
of the black level of an image increases under the effect of an ambient light when bright ^ the 

d" dXS a n s w i h o ic d the proJec h tion rrr was installed - * is desirab,e ^7nlit aneie 

A *!. I as 10 degrees - about 12 degrees, and to take a large incident light bundle On 
the other hand, ,n order for the screen brightness beyond the need to serve as dazzle and to 
reduce _v.sibi.ity while there is no effect of an ambient light and the quantity of light of Si black 
level of an image is recognized directly when dark in the interior of a room it is desirable to set an 
^c^ ---- - 6 — s, to take a high ^1". 

and 

perimeter env.ronment. Moreover, the quantity of light distribution on a screen had 50% or more and 
divt tZl^Te cot; ] ClVCUmferenCe " COre ' and WaS E * *. fie!d intemal 

n 23 CRT 0r a n°H V " t r ; ?, GB CO '% PUHty ° f 3 Pr ° JeCti0n image was what shows the color purity more 
cookie attamS the s P ec,ficat ' on ^lor Parity of NTSC also including a white chromaticity 

i 0 x 2 a mnl. AlthOUgh th ! P0lyC ? Stal Si with lightfastness high as a active matrix was used in this 
example, an amorphous silicon may be used as long as it raises whenever [ P rotection-from-li fi ht 1 
by formmg a l.ght-sh.elding film thickly. Moreover, the active matrix which formed 'the Janitor for 

ZZZt " S ; Smg,e CrVStal Waf6r " SUfficient In tNs Case ' since color purTty of R ^^£ r 
be raised by making an unnecessary light penetrate using a filter operation of a dielec Sc^S^er 
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reflecting mirror, it is necessary to prepare the filter which cuts the light of 575nm - 590nm 
wavelength region separately into the optical path of R light. 

[0225] (Example 2) In the example 1, when the aluminum film was used as reflective [ a flesh-side 
electrode-cum-] film instead of a flesh-side electrode and the reflective film, it was include-angle 
delta 1(= delta 2) -6 degree, and the contrast ratio was 90 and the flux of light was 600 lumens 
Moreover, red color purity was bad and became orange. However, by changing the thickness 
configuration of the dielectric multilayers which constitute the 1st dichroic mirror 21, and degrading 
the sharpness of the color separation spectral characteristic, the yellow component (565nm - 
585nm) was reduced, and, as a result, the color purity of RGB of CRT extent was obtained. 
[0226] (Example 1 of reference) It sets in the example 2 and is condenser lens 31 B for R. Reflective 
mold liquid crystal display component 31 A after applying to the whole surface the color filter which 
penetrates the light 590nm or more to a flat side, and absorbs short wave Nagamitsu It joins 
Consequently, compared with an example 2, red color purity improves in the about one example. 
[0227] (Example 2 of reference) It sets in the example 1 and is the light source system 1 Cone-like 
reflector 15a was used instead of the cone-like prism 14, and it considered as the configuration 
shown in drawingj . A glass block is processed and ground in the shape of a cone so that the 
vertical angle thetabl may become 160 degrees, and the cold mirror which reflects the light in a 
cone-like front face and penetrates infrared light is formed, while arranging such a cone-like 
reflector near the 2nd focal location of 12 of an ellipse mirror — ellipse mirror 12 from — the 
optical axis and the color separation composition system 2 of incident light the optical axis of 
outgoing radiation light accomplishes the include angle of 60 degrees — as — light source system 1 
It arranges. Consequently, a property comparable as an example 1 is acquired. 
[0228] (Example 3 of reference) In an example 1, in order to reduce the reflected light from other 
than the pixel electrode on a flesh-side electrode substrate and to shade an active element enough 
while forming a metal membrane instead of the photosensitive polymer light-shielding film of electric 
insulation on dielectric multilayer reflecting mirror sides other than a display pixel electrode, it wires 
so that it may be in agreement with the transparent electrode potential of a front electrode 
substrate in the electrode potential. The enlarged drawing of the structure of such a reflective mold 
liquid crystal display component is shown in drawing 28 and drawing 29 . Drawing 28 is a top view 
and d rawing _29 is the sectional view of cutting-plane-line XI -X2 of drawing 28 . 
[0229] Consequently, since all parts other than a display pixel electrode will" be in the dispersion 
condition corresponding to applied-voltage 0V. they serve as a dark display, its contrast ratio 
improves, and degradation of the projection image accompanying generating of an optical beam 
induced current is improved also to strong incident light. At this time, if the laminating of the 
antireflection film is carried out on the metal membrane which touches a liquid crystal solidification 
object complex layer, the dark level of parts other than a display pixel electrode will fall further, and 
a contrast ratio will improve. 

[0230] (Example 4 of reference) In an example 1, the example in the case of using an amorphous 
silicon TFT active matrix as a reflective mold liquid crystal display component is explained below 
L0231] The sectional view of the reflective mold TFT array produced on the single-sided front face 
of a glass substrate is shown in d£awing_26 . first, glass substrate 833 a top — the gate electrode of 
a TFT array — forming — further — a this top — three layers, a gate insulator layer, an amorphous 
silicon semi-conductor layer, and a protection insulator layer, — membrane formation and 
patterning — carrying out — next, source electrode 862 And membrane formation and by carrying 
out patterning, a wiring electrode and an active element are produced for drain electrode 836A 
[0232] In addition, in order to intercept completely the leakage light which carries out incidence to 
TFT among incident light and to control degradation of the image quality accompanying the 
photosensitivity of TFT, it is each TFT839 of a rear-face electrode substrate. A light-shielding film 
may be formed in the corresponding location, this flesh-side electrode substrate top with which the 
above-ment.oned TFT array was formed in order to consider as a reflective mold liquid crystal 
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d.splay component - Si02 of a refractive index 1.45 Ta 205 of a refractive index 2 1 alternation - 
each - d.e.ectnc multilayers 837 from which a 23-layer laminating is carried out by op ca. 
th.ckness nd=lambda / 4 (lambda: wavelength in each RGB), and a reflection factor becomes 98% or 
more by the each RGB wavelength range The reflector to depend is formed in Cv*oh s^S At 
mi^ome'ter "* dieleCtnC mU ' ti,ayers 837 " The total Sickness is about 1 6 to 21 
T?Ta\o J cattn m0re ' T** 7 f't?™ muMa * ers 837 corresponding to drain electrode 836A of 

which .. covered and arranged under transparence pixel electrode 836B without locatiw TFTand 
n!^ 4 iL D, ! leCtnC . mU u ti,ayer reflectin e mirror 8 37 It excels in thermal resistance and since an ootical 

Lnoth ".f ^. * g Pr ° CeSS after memb ™* formation, it is known that surface surface 

smoothness w.ll detenorate remarkably and an effectual reflection factor will fall 

mi C mmr reOVer ' ° r lti,ayer refleCting mirror 837 since thickness is as large as 1 

m.crometers or more even ,f it puts a transparence pixel electrode on data wiring or gate wiring - 
smce the capacty of a lap is small - an electrical signal wave - becoming blunt -- etc - ne 
senous fa.lure on a TFT drive is avoidable. Moreover, like an example 1, in order to reduce rear-face 

he ITO transparent electrode 835 on it. The glass substrate which reducec Ith 3^ 
hght m an interface was used by forming membranes. This front electrode substrate 831 I a 

srss :^r t : n s tt n r tection - f T; ,ight nature may be raised by f ~ S^Li*. 

02371 Th7 fl e th « H f a ? Sparenc u e P' xel e,ectrod e 836B, and the location corresponding to TFT 
L0237J Th.s flesh-s.de electrode substrate 833 Front electrode substrate 831 The seal of the 
pe nphery ,s earned out by the sealant, and the reflective mold eel of three RGB fs oroduced In a 
ce. configuration. 2.1 inches of vertical angles and the number of pixels set 64 dS, 
and each p.xel s.ze to abbreviation 67micrometerx67micrometer. Moreover a contact hTe is mfnld 
occulT the , die,ectric , multi,a vers 837. About 85% of high value is seeded and fhe pixe 
r^Z Tw 8rea (nUm ? nCa ' aP6rtUre) of trans P^ence pixel electrode 836B formed upwards can 
55 :X7irent aPertUre * ^ ™ d ^ —00^" 

[0238] Like [ this ] an example 1. liquid crystal solidification object complex is poured in and 
exposed, and three reflective mold liquid crystal display components aT ^produced Each drter 

r 0 w r ve °r f Tzi: ve mold liquid crystal disp,ay components ° perates ^£32^ and 

[02$0 As c l a rt H he ^7 1 Perature of a crystal display component can be adjusted 

LU240J As compared w,th the project.on mold liquid crystal display of an example 1 excent that th» 

fo.low.ng components differ, it considers as the configuration of tL same opTica, Stslto 
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drawing 1_ - drawing. 2 , and they are the planoconvex spherical lenses 31B, 32B and 33B It carries 
out a planoconvex spherical lens with a focal distance of 120mm is used, and it is the light source 

source 1 11 S6tS 1 3 meta ' ha ' ide ' amP WitH an arC ' ength ° f 4mm are used ^ SSrt 
[0241] In order to remove the yellow (Y: wavelength of 575nm - 595nm) mixed in (R) among red in 
th,s example of reference it is condenser lens 31B. Liquid crystal display component 31A It equips 
with a colored glass filter (Hoya Corp.: sharp cut filter R-60) in between 

0242] The projection mold color liquid crystal display of such a configuration is used, and it is the 

3 andth? TTJ T d V h 5 COnditi ° nS ° f delta1=delta2 - ™e adjustable type aperture diaphragm 
13. and the adjustable type 2nd aperture diaphragm 41 of an incident light study system were 
changed, include-angle delta1=delta2 were changed, and the contrast ratio and the flux of light on a 
[0243] SCreen CalGulated °P tical| y- The re sult is shown in Table 2. 
[Table 2] 



ft&6 1 (=6 2) 




ytM QV- *» 


4° 


3 3 0 


2 8 0 


6° 


2 2 0 


530 


8° 


14 0 


7 5 0 


1 0° 


1 0 0 


9 8 0 


1 2° 


7 0 


110 0 





[0244] In spite of using the lamp of a small liquid crystal display component and a low power 
S? c d w,th , th c e e r xam P |e *■ jt is P°"ible to realize high efficiency for light utilization. 
L0245J (Example 5 of reference) Dielectric multilayer reflecting mirror 837 out of the configuration 
of the example 4 of reference A SiN insulator layer and an aluminum reflector layer are used 
instead of transparence pixel electrode 836B. 

[0246] As shown in dntwing_26 . it is the SiN insulator layer 837 on a TFT array. After about 2 
micrometers forming membranes and forming a contact hole, aluminum reflector layer 836B is 
formed and dram electrode 836A and a flow are secured. After carrying out flattening of the front 
face by polish after aluminum membrane formation, patterning is carried out as a pixel electrode 
The configuration of this reflective mold liquid crystal display component is indicated by the 5-30- 
page reflective mold high density TFT array of liquid crystal projection mold television for Hi- 

t * tH f COl l eCti ° n ° f InSt,tUte ° f Electronics - Information and Communication 

Engineers autumn national conference drafts in 1989. Other configurations are the same as the 
example 4 of reference. 

[0247] consequently that the direction of an aluminum mirror has a low reflection factor compared 
with a dielectric multilayer reflecting mirror and a flat specular reflection side - profit - being 
hard the same property is acquired from things except efficiency for light utilization and a 
SSlSrt 3 infer ' 0r com P ared with the example 4 of reference 

831 SiSr^J ° f r ft? n< L e) i he ^Tuf 4 ° f ref6rence " Setting ~ front electrod e substrate 
«J1 ****** -- aft e r a | lg ht-sh,elding film (black matrix) is formed in a flat glass front face the 

onT 3 o7sloV^ITO° de f fi,m W H iC r ^ *' acid - resistin e effectiveness of the three-tiered structure 
front /ll ? 1 Z ! formed L Cons epuently, as compared with the example 4 of reference using the 
front electrode substrate w,th which the detailed concave convex was formed, the same prope^y is 
acquired except a contrast ratio falling about 30%. property is 

[0249] (Example 7 of reference) It sets for the example 4 of reference, and is the light source 
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system 1. A diffu Sl on plate is used instead of the cone-like prism 14. Consequently, in order that 
the flux of light near a screen core may decrease as compared with the example 4 of reference a 
comparable property is acquired except efficiency for light utilization carrying out an abbreviation 
reduction by half. 

[0250] (Example 8 of reference) It sets for the example 4 of reference, and is the light source 
system 1 It uses combining an ellipse mirror and a spherical mirror as shown in drawin g 25 instead 
of. L an ellipse mirror single as a converging mirror ] While a cold mirror is formed in each reflector 
and arranging the light-emitting part of the light source 1 1 near the 1st focus of an ellipse mirror it 
adjusts so that it may be mostly in agreement with the center of curvature of a spherical mirror ' 
Furthermore, the cone-like prism 14 is arranged near the 2nd focus of an ellipse mirror 

rn°ocnTc: ently, 1 e ^ Ci ! nCy f ° r Mght utilization improves as compared with the example 4 of reference 
LU251 j (Example 1 of a comparison) Although the contrast ratio is comparable when using the 
optical system of the conventional type shown in drawing. 20 which uses a single condenser lens 
and 45 degree incidence crossover monotonous dichroic mirror as a component instead of and 
drj»wjn&21 , L the optical system of an example 1 ] The screen flux of light and color purity are 
inferior compared with an example 1, the volume of the whole optical system enlarges them more 
than with two times compared with an example 1, and further, since the shade corresponding to the 
intersection of a dichroic mirror is projected in the center of a projection image, they do not serve 
as uniform quantity of light distribution. 

[0252] (Example 2 of a comparison) Although the contrast ratio is comparable when using the 
optical system of the conventional type which showed the single condenser lens and 45-degree 
incidence dichroic prism to drawingjg used as a component, and drawing 19 instead of the optical 
system of an example 1, the screen flux of light, quantity of light distribution homogeneity, and color 
punty will be inferior compared with an example 1, and the volume of the whole optical system will 
enlarge them more than with two times compared with an example 1. 

[0253] (Example 3 of a comparison) Although color purity is comparable when using the optical 
system of the conventional type which showed the single condenser lens and the prism block color 
separator, composition system to drawjng_31 used as a component instead of the optical system of 
an example 1, the screen flux of light, quantity of light distribution homogeneity, and a contrast ratio 
will be inferior compared with an example 1, and the volume of the whole optical system will enlarge 
them more than with two times compared with an example 1. 

[0254] The example of reference which shows the above-mentioned examples 1 and 2 and various 
kinds of embod.ments was summarized in Table 4 (an example B1, B-2 and the examples b1-b8 of 
reference, examples B1-B3 of a comparison). 

[0255] Moreover, it has not a pixel electrode but the solid electrode for image display, and about the 
.quid crystal opt.cal equipment in the case of the easier structure where it uses for a full color 
l.ghtmg system etc optical count performs an engine-performance comparison and the result (the 
2 le A S A1 " A6 of reference, the example A1 of a comparison - A3) is shown in Table 3 
LU256J Approximat^n-values in performance, conditions, etc. of each component in this optical 
count are shown in Table 5. Although it is difficult to carry out simulation of the optical actuation of 
an actual ell.pse mirror or a high-reflective-liquid-crystal optical element completely the 
[025 r 7] X ' mate S °' Uti0n ° f 6Xtent Which is on P ractical u se and can be used is obtained! 
[Table 3] 
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[0258] 
[Table 4] 
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[0259] 
[Table 5] 
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[0260] I (Example 9 of reference) Instead of the reflective mold liquid crystal display component 
formed for every p.xel, TFT of an example 1 uses the space optical modulator of a reflective mold 
as shown ,n drawjng_l4 . Flesh-side electrode substrate 643 It carries out and FAP is used FAP is 
the glass substrate which sliced and ground what bundled and welded the optical fiber with a 
d.ameter of 10 micrometers which uses small glass as a clad for big glass relatively [ a core and a 
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refractive index ] relatively [ a refractive index ] 

[0261] It is a transparent electrode 646 to this one side of FAP. It carries out and is Sn02 

nt™T "l5T d F r h ! rm0re ' theV the am0r P hous si,ic °" Photoconductive layer 649 (10 
So?rf*e^ « 3 ,ight - Shle ' ding fi,m 650 on » carries out and sequential 
format on of the CdTe film (1 micrometer of thickness) is carried out the last — SiO? of* 

r £:T c "?; 0 1 < 45 Ti , 02 of , a refractive index 235 aiternation - ^~^e^l^ ayers 647 

from whrch a 40-layer laminating is carried out by optical thickness nd=lambda / 4 (lambda main 
each RPR WaVe ' ength 3 reflection factor b-comes 99 9% or more by ne 

Z^XSS^Jl?^ fi,m to twist - a * top - f — - fl ~ 

K t 3 h n e t fil 0ther , h ^ d * * ^ I th6 fr ° nt e,eCtr ° de SUb8trate 631 • lt is the IT0 transparent electrode 
635 on the field in which irregulanty with detailed extent which reduces the normal reflected lieht 

the whole surf of glass substrate and does not reduce transmitted 7; h 7 e ;; fl / m ^ 

as an example 1 was formed. What was formed is used. This flesh-side electrode subs^te 64 3 Thl 

5 Ft? 

S^e^Thistot' 8 . thr t ee H PieC t S whose amounts of liquid crystal are 68wt(s)% is produced" 

^S^^f^ 9 ° f threS refleCtive m °' d Space °P tical modulators is joined to 

inoh. f * of a planoconvex spherical lens as well as an example 1. Moreover CRT of 4 5 
inches of diagonal effective screens which makes FAP a face plate is joined to FAP wh ch is the 

"p^: ° f 3 refl6CtiVe m °' d ~" <**« an^otders 8 ^ 

it^nHwH 1 ^ 5 ' T refl6Ctive mo,d "M* «Vrtal display components 31, 32, and 33 are produced and 

properties become almost the same as an example 1 P 
anlti '"r iS e " am ! > ' e °' re ' erencs ' alth0 "8" amorphous silioon photoconduotive layer is used as 
be XZKZM am ° rPh ° US * B " 2Si02 ° ** e«o S mav 

and the high photosens.tive polymer of electric insulation are sufficient as the detailed rLrLn 

of reference shows to drawing 15 — as — PPT7Sn Th* * • u-. ~ S exam P |e 

„ mo • „ . , " ! - 1 °- Lg as OK 1 750 Th e dielectric multilayer reflecting mirror 737 

S t X eompZnt 1^-7, ^ ™ " ' 

[0269] On the other hand, it is the front electrode substrate 7?t It ;<= tk 0 rrn + 

"e^^^alttfa^ 

glass substrate, and does not reduce the transmitted light extremely as well 
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S E rz;: d t^ss r d o T° t nduction ingredient ,,ke the 

formed, CPT by which the ^ ?■ / ° mU ' tilayer refleCting mirror is not 

substrate, and^sThe 73 Te^de 735^ 3 "^f '"^ 

^r- t 9 e^ 

Sand rs^Ls^i: ssiw 5 • * is the b r bond 760 to ° ne side ° f cpt - * 

a active matrix Applied voltage Its CPT Dass InH ^iTr $U ? 3 Confi S u ^ion, then pixel 736 of 
complex layer 732 as it is It K \ %u r ' S the ' ,qU ' d Crystal ^'^cation object 
matrix substrate itself a a refleXe m l , r ' ^ t0 COnsider the acti -" 

a active-matrix " ^ confi ^-tion of 

Moreover, it is not necessarJ t , ■ S\ V ' tra , nSparenc y mold confi g^ation, and good. 

SSK ^J^^C^S^,* *• example 9 of reference - needed CRT and a 

amount information rfrfSS o TcRT al h ^ f neratl0n means «" writing, but Since the 

object complex laye a fan ^etecWca^oLnt -^T^ t0 3 d ' Vect liquid cr > stal solidification 
conversion of d.fference, w.thout carrying out luminescence 

-ipuid crystal ^S^^ « *• -Active mold 

easy Degradation and energy loss of resolSnr , !li ^awmg-LZ; wh.le a configuration becomes 
fluorescent substance can be reduced acco ^^ lummescence conversion with a 
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[0277] since the area of the conductor part occupied to a flesh-side electrode *..hctr a+ -a 
serves as an effectual pixel electrode surface when usine CPT „• . fl!S a T } S ' de 

rnoToi 6 f ° rm 3 Pixd electrode ^ the reflector side of CPT ' * ' S 

^T^s'^ji^^r moid iiquid ° wtai **» «" 

substrate 531 The spa! Z Th« u electrode substrate 533 Front electrode 

is posaible a, high spTed robt, ned " eht, " S SVS,em Which fu " c * r m ° dul ^ ««•* 

[0282] 

^S d ^^ 

element u r d by this *• 

can drive by the lo» ba^e™ a„Tab„ ?n T. a ' dlffere P«' s1 "^ *. aubatrata sap may be narrow, it 
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mirror plane by the reaction with a substrate interface ingredient, and a flat mirror plane without 
light absorpt IO n with a high reflection factor is especially easy to be acquired. Moreover since there 
is no conductivity, there is also no problem of a short circuit with a wiring electrode. 
[0285] Furthermore, the configuration of multilayers can give selective reflection nature For this 
reason, it is possible to make it function as a reflective mold color filter without absorption 
Thereby, thin substrate spacing is possible, this employing efficiently the advantage that a low- 
battery drive is possible, it is bright and the good projection display of a contrast ratio can be 
obtained. 

[0286] Moreover, since detailed irregularity is formed in the transparent electrode side which 
touches the liquid crystal solidification object complex layer of the front electrode substrate in a 
reflective mold component and normal reflection is reduced, superposition of the interface reflected 
hght to a projection image in case a liquid crystal solidification object complex layer is in a 
dispersion condition is reduced, and high contrast projection can be realized 

[0287] Moreover, the liquid crystal optical element of the reflective mold used by this invention also 
has the advantage that there are few wavelength dependencies of an optical property and the color 
correction of the light source etc. almost becomes needlessness since it is not necessary to use a 
polarizing plate. Moreover, since the problem of destruction of the active element by orientation 
processing of rubbing indispensable to TN liquid crystal optical element etc. or generating of static 
electricity accompanying it is also avoided, the manufacture yield of a liquid crystal optical element 
can be raised sharply. 

[0288] Furthermore, since after hardening has become film-like, this liquid crystal solidification 
object complex cannot produce the problem of destruction of the active element by the short 
circuit between substrates by the pressurization of a substrate, or migration of a spacer easily, 

[0289] Moreover, this liquid crystal solidification object complex is equivalent to the case where 
specific resistance is the conventional TN liquid crystal optical element, does not need to prepare 
big storage capacitance for every pixel electrode like the conventional DSM liquid crystal optical 
etement, the design of an active element is easy for it, and it tends to enlarge the rate of an 
effective pixel electrode surface product, and can keep few the power consumption of a liquid 
crystal optical element. 

[0290] Furthermore, since manufacture becomes possible only by removing an orientation film 
formation process from the production process of TN liquid crystal optical element, production is 
easy. Moreover, the liquid crystal optical element using this liquid crystal solidification object 
complex has the features that the response time is short, and the display of an animation is also 
easy for it. Furthermore, since the electro-optics property (V-T curve) of this liquid crystal optical 
e ement is a comparatively gently-sloping property as compared with TN liquid crystal optical 
element, application to a gradation display is also easy for it. 

[0291] Moreover, the liquid crystal optical element used for this invention is no of the liquid crystal 
which uses the refractive index of a solidification object matrix. Since light is scattered about in the 
part which does not impress an electrical potential difference by making it mostly in agreement it is 
convenient, even if it does not shade any parts other than a pixel strictly by the light-shielding film 
and there is little leakage of light at the time of projection and it does not shade the gap between ' 
contiguity pixels at it. 

[0292] For this reason, by using the active element by Polycrystal Si as an active element 
especially the light source for projection of the high brightness only in only preparing a light- 
sh.eld.ng film haying no light-shielding film or simple can be used for an active element part and the 
projection mold liquid crystal optical equipment of high brightness can be obtained easily Or it 
turthermore is not necessary to prepare a light-shielding film at all in this case, only a simple light- 
shielding film becomes things and a production process can be facilitated further. However when 
the incident hght illuminance to a reflective mold display device is very big, the cure against 
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protection from light of an active element becomes indispensable relatively. 

[0293] Moreover, sequential arrangement is carried out without making two dichroic mirrors cross 
so that the dichroic mirror for color separation composition may consist of two two-sort 
monotonous mold dichroic mirrors and the include angle alpha of the optical axis in optical system 
and the normal of a dichroic mirror side to make may become 20 degrees - 35 degrees and since it 
arranges so that the include angle beta which two sorts of dichroic mirror sides make may become 
40 degrees - 70 degrees, the spectral characteristic of color separation composition of a dichroic 
mirror is excellent. Consequently, while the high full color incident light of color purity was obtained 
the color separation composition system was miniaturized. 

[0294] The optical system which consists of a light source system, a color separation composition 
system, and a reflective mold liquid crystal display component may be miniaturized by the 
arrangement configuration of each component mentioned above. 

[0295] Moreover, the light reflected by the high-reflective-liquid-crystal optical element is 
condensed, and the miniaturization of the whole projection mold liquid crystal optical equipment is 
attained by using the projector lens which has the diaphragm corresponding to the magnitude of the 
opening image for the location which generates opening of the 2nd focal location of an ellipse mirror 
and an image [ **** J. 

[0296] Furthermore, by interlocking a diaphragm of a light source system and a diaphragm of the 
projection system, and making the opening adjustable, the contrast ratio and brightness of a 
projection image can be adjusted, and the high display of the visibility according to the brightness of 
a perimeter environment is attained. 

[0297] Moreover, two sorts of dichroic mirrors have distribution so that a difference of the spectral 
transmittance corresponding to a difference of the optical incident angle of the location within the 
field may be reduced and the spectral transmittance within a dichroic mirror side may differ in the 
location within a field. Moreover, since cone-like prism or a cone-like reflector is arranged near the 
aperture diaphragm arranged in the light source system for projection in the 2nd focal location of an 
ellipse mirror, the projection mold liquid crystal optics excellent in the homogeneity of the field 
intrinsic-light intensity distribution of screen incident light and color distribution is acquired 
L0298J Moreover, the electrical-potential-difference impression corresponding to image information 
becomes easy by using CPT by which the reflective film was formed in one side as a rear-face 
electrode substrate of a high-reflective-liquid-crystal optical element. It is effective in the high- 
reflective-l.quid-crystal optical element which makes CRT an electrification image supply means 
especially. 

[0299] Moreover, an active element is prepared line wiring of plurality [ top / substrate ] two or 
more train wiring, and near the intersection of those, and the flesh-side electrode substrate of the 
reflective mold liquid crystal display component of this invention has the composition that a 
dielectric multilayer reflecting mirror is formed all over the upper [ the ], and a pixel transparent 
electrode flows in an active element through the contact hole where patterning formation of the 
transparent electrode further for a pixel display to a it top was carried out, and it was formed in the 
dielectric multilayer reflecting mirror layer. 

[0300] Consequently, since the close relation between an active element and a rear-face electrode 
substrate ingredient, and a pixel configuration is lost, while the selection degree of freedom of a 
component configuration increases, a big numerical aperture can be attained. Therefore a still 
brighter projection image is obtained. 

[0301] This invention can perform outside this application various by within the limits which does 
not lose the effectiveness of this invention. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the configuration of the projection mold electrochromatic display 
optical equipment of this invention. 

[Drawing 2] The side elevation showing the configuration of the projection mold electrochromatic 
display optical equipment (some components are omitted) of this invention. 

[Drawing 3] The sectional view showing an example of the configuration of the light source system 
using the cone-like prism of this invention. 

[Drawing_4] The sectional view showing an example of the configuration of the light source system 
using the cone-like reflector of this invention. 

[Drawing_5] The sectional view showing an example of the liquid crystal optical element equipped 
with the reflexibility flesh-side electrode of this invention. 

[DrawingJS] The sectional view of a liquid crystal optical element where the rear face of the flesh- 
side substrate of this invention was equipped with the reflector. 

[Drawing 7] The sectional view showing an example by which a reflective means and a liquid crystal 
optical element equipped with the reflex function layer of this invention have been arranged by 
separating space. 

[DrawjngJJ] The sectional view of the liquid crystal optical element of this invention in which the 1st 
means (concave convex) of interface reflective reduction was formed. 

[Qrayying_9] The sectional view of the liquid crystal optical element of this invention in which the 
2nd means (antireflection film) of interface reflective reduction was formed. 

[Drawing 10] The sectional view of the liquid crystal optical element of this invention in which the 
3rd means (inclination) of interface reflective reduction was formed. 

[prawlQg 11] The sectional view of the liquid crystal optical element which formed the converging 
mirror in the flesh-side substrate of this invention. 

[Prawing_12] The sectional view showing an example of this invention with which it separated 
spatially, and it has been arranged and the condensing nature reflective means and the liquid crystal 
optical element were combined. 

[PrawmgJ[3] The sectional view showing an example of the liquid crystal optical element of this 
invention by which the reflective film was prepared between the active element and the light- 
shielding film. 

[Dj:awingJ4] The sectional view showing an example of the liquid crystal optical element of this 

invention in which a photoconduction layer and the reflective film were prepared. 

[DrawingJS] The sectional view showing an example of the liquid crystal optical element using CPT 

by which the dielectric multilayer reflecting mirror was formed in one side as a flesh-side electrode 

substrate. 

[Drajwirig^} The sectional view showing an example of the liquid crystal optical element joined to 
the active element substrate with bump bond using CPT by which the dielectric multilayer reflecting 
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mirror was formed in one side as a flesh-side electrode substrate. 

[Drawing 17] The sectional view showing an example of the liquid crystal optical element which 
supplies an electrification image by CRT using CPT by which the dielectric multilayer reflecting 
mirror was formed in one side as a flesh-side electrode substrate. 

[Drawing J 8] The top view showing the conventional example of the projection mold liquid crystal 
optical equipment using a dichroic prism. 

[Drawing 19] The side elevation showing the conventional example of the projection mold liquid 
crystal optical equipment using a dichroic prism. 

[Qra w[ng_20] The top view showing the conventional example of the projection mold liquid crystal 
optical equipment using a crossover monotonous dichroic mirror. 

[Drawing 21 ] The side elevation showing the conventional example of the projection mold liquid 
crystal optical equipment using a crossover monotonous dichroic mirror. 

[Drawing 22] The top view showing the conventional example 1 of the projection mold optical 
equipment using the reflective mold display device and sequential arrangement mold monotonous 
dichroic mirror using deformation of a viscoelastic body. 

[Drawing 23] The top view showing the conventional example 2 of the projection mold optical 
equipment using the reflective mold display device and sequential arrangement mold monotonous 
dichroic mirror using deformation of a viscoelastic body. 

[Pr^yymg._24] The top view showing the conventional example 3 of the projection mold optical 
equipment using the reflective mold display device and sequential arrangement mold monotonous 
dichroic mirror using deformation of a viscoelastic body. 

[Dravvirjg 25] The sectional view showing an example of the configuration of the light source system 
of this invention for which the ellipse mirror and the spherical mirror were put together and cone- 
like prism was used further. 

[Drawing .26] The sectional view showing the duplex electrode structure of this invention where the 
pixel electrode of an active element flowed through the transparence pixel electrode and contact 
hole on a dielectric multilayer reflecting mirror. 

[Drawing_27]. The perspective view showing typically an example of the projection mold 
electrochromatic display optical equipment of this invention. 

[Drawing. 28] Black matrix-on of this invention / top view of TFT (3rd electrode structure). 
[Draw|ogL29] Black matrix-on of this invention / sectional view of TFT (3rd electrode structure). 
[0fayying_30l The top view of an example of the projection mold electrochromatic display optical 
equipment of this invention. 

[Drawing 31] The top view showing the conventional example of the projection mold liquid crystal 
optical equipment using the DSM liquid crystal display component of a TFT drive, and a dichroic 
prism block. 

[P.rayyjng,32] The perspective view having shown typically the optical path in the reflex function 
layer order of the projection mold electrochromatic display optical equipment of this invention. 
[Description of Notations] 
1: Light source system 

2: Color separation composition optical system 

4: Incident light study system 

42: Projector lens 

5: A main optical axis 

1 1 : Light source 

12: Ellipse mirror 

13: Aperture diaphragm 

14: Cone-like prism 

15a, 15b: Cone-like reflector 

21 22: Dichroic mirror 
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31 32, 33: High-reflective-liquid-crystal optical element block 

o d J' o 3A ' High_reflective -l'Puid-crystal optical element 
JIB, 32B, 33B: Condenser lens 
41: The 2nd aperture diaphragm 



[Translation done.] 
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